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That each Medical Officer shall be allowed not more than two 
works out of the Library at one time, and not more than two 
volumes of ‘each work. 
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WORKS 
MEDICINE AND SCIENCE 


PUBLISHED BY 


JOHN CHURCHILL. 


DR. GOLDING BIRD, F.L.S. 
ASSISTANT-PHYSICIAN TO GUY’S HOSPITAL, 


THE DIAGNOSIS, PATHOLOGICAL INDICATIONS 


AND TREATMENT OF URINARY DEPOSITS. Post 8vo. 
cloth, 
BY THE SAME AUTHOR, 


ELEMENTS OF NATURAL PHILOSOPHY ; being an 


Experimental Introduction to the Study of the Physical Sciences. 
Illustrated with Three Hundred Wood-cuts. Second Edition. Feap. 
8yo. cloth, 12s. 6d. 


““We have great pleasure in welcoming a new edition of this excellent work, 
which we strongly recommended to our readers on its first appearance. We do 
not hesitate to pronounce it the best Manual of Natural Philosophy in our lan- 
guage.’’—British and Foreign Medical Review. 

‘By the appearance of Dr. Bird’s work, the student has now all that he can 
desire in one neat, concise, and well-digested volume. The elements of natural 
philosophy are explained in very simple language, and illustrated by numerous 
wood-cuts.’’—Medical Gazette. 


DR. CARPENTER, F.R.S. 


PRINCIPLES OF HUMAN PHYSIOLOGY; with their 


chief applications to Pathology, Therapeutics, Hygiene, and Forensic 
Medicine. With numerous Illustrations on Steel and Wood. Second | 
Edition. 8vo. cloth, 20s. 


“Tt would be a dereliction of our bibliographical duty not specially to mention 
the highly meritorious work of Dr. Carpenter on the Principles of Human Physi- 
ology—a work to which, there has been none published of equal value in the 
department of which it treats—embodying, as it does, an immense store of facts 

and modern discoveries in anatomy and physiology down to the present time.’’ 
—Dr. Black’s Retrospective Address. 

| “‘ We have much satisfaction in declaring our opinion that his work is the best 
systematic treatise on Physiology in our own language, and the best adapted for the 
student existing in any language.’’—Medico-Chirurgical Review. 


BY THE SAME AUTHOR. 


PRINCIPLES OF GENERAL AND COMPARATIVE 
PHYSIOLOGY ; intended as an Introduction to the Study of 
Human Physiology, and as a Guide to the Philosophical Pursuit of 
Natural History. Illustrated with numerous Figures on Copper and 
Wood. The Second Edition. 8vo. cloth, 18s. 


*‘T recommend to your perusal a work recently published by Dr. Carpenter. It 
_ has this advantage, it is very much up to the present state of knowledge on the 
| subject. It is written in a clear style, and is well illustrated.’’—Professor Sharpey’s 
_ Introductory Lecture. 
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SIR ASTLEY COOPER, BART., F.R.S. 


A TREATISE ON DISLOCATIONS AND FRAC-: 


TURES OF THE JOINTS. Edited by BRANSBY B. COOPER, . 
F.R.S.  8yo. cloth, 20s. 


Sir Astley Cooper left very considerable additions in MS. for the ex- 
press purpose of being introduced into this Edition. 


“The present will be found a much more convenient edition of this invaluable 
work than its predecessors. Although new matter and new illustrations have 
been added, the price has been reduced from two guineas to twenty shillings, 
After the fiat of the profession, it would be absurd in us to eulogize Sir Astley 
Cooper’s work on Fractures and Dislocations. It is a national one, and will pro- 
bably subsist as long as English surgery.’’—Medico-Chirurgical Review, 


BY THE SAME AUTHOR. 


OBSERVATIONS ON THE STRUCTURE AND 
DISEASES OF THE TESTIS. Wlustrated with Twenty-four 
highly finished coloured Plates, Second Edition. Royal 4to. cloth. 


Reduced from 31. 3s. to 11. 10s. 


“The republication of this splendid volume supplies a want that has been very 
severely felt from the exhaustion of the first edition of it.... The extraordinary 
merits of this treatise have been so long and so universally acknowledged, that it 
would be a work of supererogation to represent them in our pages. The practical 
surgeon who is not master of its contents, cannot be fully aware of the imperfection 
of his own knowledge on the subject of diseases of the testicle.’’—British and 
Foreign Medical Review. 
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MR. FERGUSSON, F.R.S.E. 
VROEESSOR OF (SURGERY IN KING'S COLLRGE, mOoNTOY, 


A SYSTEM OF PRACTICAL SURGERY ; with Two 


Hundred and Forty-six Ilustrations, Feap. 8yo. cloth, 12s. 6d, 


gance with a clear, sound, and practical treatment of every subject in surgical 
science. The illustrations, by Bagg, are admirable—in his very best style,??— 
Edinburgh Journal of Medical Science. 


MR. FOWNES, PH.D. 


A MANUAL OF CHEMISTRY ; with numerous Illus- 


trations on Wood. Feap. 8vo. cloth, 12s, 6d. 


BY THE SAME AUTHOR. 


THE ACTONIAN PRIZE ESSAY OF 100 GUINEAS, 
AWARDED BY THE COMMITTEE OF THE ROYAL INSTITUTION OF 
GREAT BRITAIN, 


CHEMISTRY; AS EXEMPLIFYING THE WISDOM AND 
BENEFICENCE OF GOD. Post 8vo. cloth, 6s. 


MR. CHURCRILL’S PUBLICATIONS. %) 


WITH A PREFACE BY PROFESSOR LIEBIG. 


Cc. REMIGIUS FRESENIUS, 
CHEMICAL ASSISTANT IN THE GIESSEN LABORATORY. 


ELEMENTARY INSTRUCTION IN CHEMICAL 
ANALYSIS, as practised in the LABORATORY of GIESSIN. 
Edited by LLOYD BULLOCK, late Student at Giessen. Demy 
8yvo. cloth, 9s. 

The original work has had a most extensive sale and reputation in 
Germany. The English edition has been prepared with the co-operation 
of the Author; it contains much new matter, and the latest improvements 
in processes, and is therefore much in advance of the German Edition. 
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G. J. GUTHRIE, F.R.S. 


THE ANATOMY OF THE BLADDER AND OF THE 
URETHRA, and the Treatment of the Obstructions to which these 
Passages are liable. Third Edition. 8vo. cloth, 5s. 


BY THE SAME AUTHOR. 


ON INJURIES OF THE HEAD AFFECTING THE 
BRAIN. 4to. boards, 6s. 


‘The great practical importance of those affections which constitute Mr.Guthrie’s 
Treatise. A commentary on such a theme, written by a surgeon of experience and 
reputation, cannot fail to attract the attention of the profession.’’—British and 
Foreign Medical Review. 


DR. GUY. 


HOOPERS PHYSICIANS VADE-MECUM; OR, 
MANUAL OF THE PRINCIPLES AND PRACTICE OF 
PHYSIC. New Edition, considerably enlarged, and re-written. 
Fcap. 8vo. cloth, 10s. 


POPPPOLEP LILO L 


DR. MARSHALL HALL, F.R.S. 


PRACTICAL OBSERVATIONS AND SUGGESTIONS 


IN MEDICINE. Post 8vo. cloth, 


ener re rete 


DR. HOPE, F.R:S. 


A TREATISE ON THE DISEASES OF THE HEART 


AND GREAT VESSELS, and on the Affections which may be 
mistaken for them. With Plates. Third Edition. 8vo. cloth, 18s. 


“The addition of one-third of new matter to the present volume, and the care 
with which the whole has been revised and corrected, will, I trust, sufficiently prove 
my respect for the favourable opinion of my professional brethren, as evinced, not in 
this country only, but also on the European and American continents, by the sale 
of no less than six or seyen editions and translations in as many years.’’—-Ewtract 

from Preface. 
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4 MR. CHURCHILL’S PUBLICATIONS. 


DR. HENNEN, F.R.S. 


PRINCIPLES OF MILITARY SURGERY; comprising 


Observations on the Arrangement, Police, and Practice of Hospitals; ; 


and on the History, Treatment, and Anomalies of Variola and Syphilis. 
Illustrated with Cases and Dissections. Third Edition, with Life of 
the Author, by his Son, Dr. JOHN HENNEN. 8vyo. boards, 16s. 
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MR. LAWRENCE, F.R.S. 


A TREATISE ON RUPTURES. The Fitth Edition, 


considerably enlarged. 8vo. cloth, 16s. 


““The peculiar advantage of the treatise of Mr. Lawrence is, that he explains 
his views on the anatomy of hernia and the different varieties of the disease in a 
manner which renders his book peculiarly useful to the student. It must be 
superfluous to express our opinion of its value to the surgical practitioner. As 
a treatise on hernia, presenting a complete view of the literature of the subject, 
it stands in the first rank.’’—Edinburgh Medical and Surgical Journal. 
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MR. LISTON, F.R.S. 


PRACTICAL OR OPERATIVE SURGERY. The 
Third Edition. 8vo. cloth, 22s. 


Extract from Preface. 

‘*A third edition having been called for, the letter-press has been revised and 
corrected with care; extensive additions have been made, and a great many new 
wood-engravings added. These improvements, it is hoped, may render the work 
more useful to surgical pupils, and better entitled to the patronage of the profession 
at large.’’ 


DR. HUNTER LANE, F.L.S., F.S.S.A. 


A COMPENDIUM OF MATERIA MEDICA AND 


PHARMACY; adapted to the London Pharmacopeeia, embodying all 

the New French, American, and Indian Medicines; and also com- 

prising a Summary of Practical Toxicology. One neat pocket volume, 

cloth, 5s. 

“Dr, Lane’s volume is on the same general plan as Dr. Thompson’s long known 
Conspectus ; but it is much fuller in its details, more especially in the chemical 


department. It seems carefully compiled, is well suited for ‘its purpose, and 
cannot fail to be useful.’’—British and Foreign Medical Review. 


DR. LEE, F-.R.S; 


CLINICAL MIDWIF ERY; with the Histories of Four 
Hundred Cases of Difficult Labour. Fcap. 8vo. cloth, 4s. 6d. 


“The following Reports comprise the most important practical details of all the 
cases of difficult parturition which have come under my observation during the 
last fifteen years, and of which I have preserved written histories. They have 
now been collected and arranged for publication, in the hope that they may be 
found to illustrate, confirm, or correct the rules laid down by systematic writers, 
for the treatment of difficult labours, and supply that course of clinical instruction 
in midwifery, the want of which has been so often experienced by practitioners at 
the commencement of their career.’’—From Preface. 


MR. LANGSTON PARKER. 


THE MODERN TREATMENT OF SYPHILITIC 


DISEASES, both Primary and Secondary; comprehending an Account 
of improved Modes of Practice adopted in the British and Foreign 
Hospitals, with numerous Formule for the Administration of many 
new Remedies. 12mo. cloth, 5s. 


“* An excellent little work; it gives a clear and sufficiently full account of the 
opinions and practice of M. Ricord, Desruelles, Cullerier, Wallace, &c. Such a 
digest cannot fail to be highly useful and valuable to the practitioner.’’—Dublin 
Medical Press. 


DR. MILLINGEN. 


ON THE TREATMENT AND MANAGEMENT OF 


THE INSANE: with Considerations on Public and Private Lunatic 

Asylums. 18mo. cloth, 4s. 6d. 

“Dr. Millingen, in one small pocket volume, has compressed more real solid 
matter than could be gleaned out of any dozen of octavos, on the same subject. 
We recommend this vade-mecum as the best thing of the kind we ever perused.’ 
—Dr. Johnson’s Review. 


DR. PROUT, F.R.S. 


ON THE NATURE AND TREATMENT OF STO- 
MACH AND RENAL DISEASES; being an Inquiry into the 
Connexion of Diabetes, Calculus, and other Affections of the Kidney 
and Bladder with Indigestion. Fourth Edition. With Six Engravings. 
8vo. cloth, 20s. 


“Those who have been benefited by the labours and researches of Dr. Prout 
will be delighted to see the announcement of this edition....The table of contents 
will show the great extent of our author’s inquiries, and we need hardly assure our 
readers that the subjects are treated with consummate ability.’’—Dudblin Journal 
of Medical Science. 
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DR. RAMSBOTHAM. 


THE PRINCIPLES AND PRACTICE OF OBSTE- 
TRIC MEDICINE AND SURGERY, IN REFERENCE TO 
THE PROCESS OF PARTURITION. [Illustrated with One 
Hundred Plates on Steel and Wood; forming one handsome thick 
volume. Second Edition. 8vo. cloth, 22s. 


‘*The work of Dr. Ramsbotham may be described as a complete system of the 
principles and practice of midwifery; and the author has been at very great pains 
indeed to present a just and useful view of the present state of obstetrical 
knowledge. The illustrations are numerous, well selected, and appropriate, and 
engraved with great accuracy and ability. In short, we regard this work, be- 
tween accurate descriptions and useful illustrations, as by far the most able work 
on the principles and practice of midwifery, that has appeared for a long time. 
Dr. Ramsbotham has contrived to infuse a larger proportion of common sense 
and plain unpretending practical knowledge into his work, than is commonly 
found in works on this subject ; and as such we have great pleasure in recom- 
mending it to the attention of obstetrical practitioners.’’—Hdinburgh Medical 
and Surgical Journal. 


6 MR. CHURCHILL’S PUBLICATIONS. 


DR. RANKING. 


RESEARCHES AND OBSERVATIONS ON SCROFU-- 


LOUS DISEASES. By J. G. LUGOL. Translated, with an Ap- 
pendix. 8vyo. cloth, 


DR. RYAN. 


THE UNIVERSAL PHARMACOP(SIA; OR, A PRAC- 
TICAL FORMULARY of HOSPITALS, both BRITISH and 
FOREIGN. Third Edition, considerably enlarged. 32mo. cloth, 
5s. 6d. 

‘This work is a conspectus of the best prescriptions of the most celebrated 
physicians and surgeons throughout the civilized world. It gives the doses and 
uses, the rules for prescribing, the actions of medicines on the economy, the vari- 
ous modes of administering them, and the principles on which they are com- 
pounded.’’ 


POLED LO IS 


MR. SNELL, M.R.C.S. 


A PRACTICM, GUIDE TO OPERATIONS ON THE 
TEETH. With Plates. 8vo. cloth, 8s. 


“Those of our readers who practise in the department of surgery on which 
Mr. Snell’s essay treats will find some useful instructions on the mode of ex- 
tracting teeth,’’ &c. &c.—Medical Gazette. 


we 


DR. STEGGALL. 
FOR MEDICAL AND SURGICAL EXAMINATION. 
I 


A MANUAL FOR THE USE OF STUDENTS PREPARING 
FOR EXAMINATION AT APOTHECARIES’ HALL. Ninth 
Edition. 12mo. cloth, 8s. 6d. 

I 


A MANUAL FOR THE COLLEGE OF SURGEONS; 12mo. 
cloth, 12s. 6d. 

I. 

GREGORY'S CONSPECTUS MEDICINA THEORETICA. 
The First Part, containing the Original Text, with an Ordo Ver- 
borum and Literal Translation. 12mo. cloth, 10s. 

Iv. 

THE FIRST FOUR BOOKS OF CELSUS. Containing the 
Text, Ordo Verborum, and Translation. 12mo. cloth, 8s. 

* * The above two works comprise the entire Latin Classics required for 

Examination at Apothecaries’ Hall. 
V. 
FIRST LINES FOR CHEMISTS AND DRUGGISTS PREPAR- 


ING FOR EXAMINATION AT THE PHARMACEUTICAL 
SOCIETY. 18mo. cloth, 3s. 6d. 


OF 


MR. CHURCHILL'S PUBLICATIONS. a 


MR. SHAW, M.R.C.S. 
ASSISTANT-APOTHECARY TO ST. BARTHOLOMEW’S HOSPITAL. 


THE MEDICAL REMEMBRANCER; oR, PRAC- 
TICAL POCKET GUIDE: concisely pointing out the Treatment to 
be adopted in Medical and Surgical Emergencies. Second Edition. 
32mo. cloth, 2s. 6d. 


we 


J. STEPHENSON, M.D., & J. M. CHURCHILL, F.L.S. 


MEDICAL BOTANY; oR, ILLUSTRATIONS AND 
DESCRIPTIONS OF THE MEDICINAL PLANTS OF THE 
PHARMACOPdSTAS; comprising a popular and scientific Account 
of Poisonous Vegetables indigenous to Great Britain. New Edition, 
edited by GILBERT BURNETT, F.L.S., Professor of Botany in 
King’s College. In three handsome royal 8vo. volumes, illustrated by 
Two Hundred Engravings, beautifully drawn and coloured from nature, 
cloth lettered, Six Guineas. 


‘<The most complete and comprehensive work on Medical Botany.’’—Pharma- 
ceutical Journal. 
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ALFRED S. TAYLOR, 
LECTURER ON MEDICAL JURISPRUDENCE AND CHEMISTRY AT GUY’S HOSPITAL, 


A MANUAL OF MEDICAL JURISPRUDENCE AND 
TOXICOLOGY. Fcap. 8vo. cloth, 12s. 6d. 


‘““We have the pleasure of meeting the accumulated stores of science and ex- 
perience on this branch of knowledge, condensed and made accessible in this 
admirable volume. It is, in fact, not only the fullest and most satisfactory book 
we have ever consulted on the subject, but it is also one of the most masterly 
works we have ever perused.’’—Medical Guzette. 
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MR. TYRRELL, 
LATE SENIOR SURGEON TO THE ROYAL LONDON OPHTHALMIC HOSPITAL. 


A PRACTICAL WORK ON THE DISEASES OF THE 
EYE AND THEIR TREATMENT, MEDICALLY, TOPI- 
CALLY, AND BY OPERATION. With coloured Plates. 2 vols. 
8vo. 1/. 16s. 


PILL ILI ALAL IIIS 
BY A PRACTISING PHYSICIAN. 


THE PRESCRIBERS PHARMACOP (KIA ; containing 


all the Medicines in the London Pharmacopeeia, arranged in Classes 
according to their Action, with their Composition and Doses. Second 
Edition. 32mo. cloth, 2s. 6d. 

“Never was half-a-crown better spent than in the purchase of this ‘ Thesaurus 


Medicaminum.’ This little work, with our visiting-book and stethoscope, are our 
daily companions in the carriage.’’—Dr. Johnson’s Review. 
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DR. WILLIAMS, F.R.S. 


PROFESSOR OF THE PRACTICE OF MEDICINE, UNIVERSITY COLLEGE, LONDON. 


PRINCIPLES OF MEDICINE; comprehending General | 


Pathology and Therapeutics. Demy 8vo. cloth, 12s. 


“‘'The entire work is one of no ordinary ability, and well sustains the reputation | 
of the author.’’—Provincial Medical Journal. 

“We have no hesitation in asserting, that the reader will derive greater plea- 
sure, and more useful practical knowledge, from this book, than from any other 
treatise on the subject, that we are acquainted with. Dr. Williams has already 
earned for himself a lasting fame, by his work on Diseases of the Chest; and that 
must, if possible, be increased still more by his ‘‘ Principles of Medicine.’’— 
Dublin Medical Journal. 


BY THE SAME AUTHOR. 


THE PATHOLOGY AND DIAGNOSIS OF DISEASES 
OF THE CHEST; illustrated chiefly by a Rational Exposition of 


their Physical Signs. Fourth Edition, with much important new 
matter. Plates. 8vo. cloth, 10s. 6d. 


“The fact that a fourth edition is called for is a very good argument in fayour 
of any book. But this was not necessary in the case of Dr. Williams; it was 
well known to the profession as one of the best manuals of diseases of the chest 
we possess.’’—Dublin Medical Journal. 
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MR. ERASMUS WILSON. 


DISEASES OF THE SKIN: a Practical and Theoretical 
Treatise on the DIAGNOSIS, PATHOLOGY, and TREATMENT 
of CUTANEOUS DISEASES, arranged according to a Natural 
System of Classification, and preceded by an Outline of the Anatomy 
and Physiology of the Skin. 8vyo. cloth, 10s. 6d. 


** We have now reached the conclusion of the volume, and our perusal has been 
both agreeable and instructive. The book is not written for a day, but for an age, 
the style is good and precise, the language well selected, and the information which 
it contains, genuine and copious. We think it adapted to cast a new light on the 
pathology and treatment of diseases on the skin, and to form an admirable guide 
to the medical practitioner, to whom and to the student we warmly recommend it.’? 
—Dr. Johnson’s Review. 


BY THE SAME AUTHOR. 


THE ANATOMISTS VADE-MECUM; A SYSTEM 
OF HUMAN ANATOMY. With One Hundred and Sixty-eight 
Illustrations on Wood. Second Edition. Fcap. 8vo. cloth, 12s. 6d. 


** As a satisfactory proof that the praise we bestowed on the first edition of this 
work was not unmerited, we may observe it has been equally well thought of in 
foreign countries, having been reprinted in the United States and in Germany. 
In every respect, this work, as an anatomical guide for the student and the prac- 
titioner, merits our warmest and most decided praise.’’—Medical Gazette. 

‘This is probably the prettiest medical book ever published, and we believe its 
intrinsic merits are in keeping with its exterior advantages, having examined it 
sufficiently to satisfy us that it may be recommended to the student as no less 
distinguished by its accuracy and clearness of description than by its typographi- 
cal elegance. The wood-cuts are exquisite.’’—British and Foreign Medical Review. 


London: Printed by W. Bhancuarp anv Sons, Warwick Lane, St. Paul’s. 
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IN 


RESTORING THE HEALTHY FUNCTIONS 
OF THE 
PRINCIPAL ORGANS OF THE BODY, AND THE 
NERVES SUPPLYING THE RESPIRATORY, DIGESTIVE 


AND MUSCULAR’ SYSTEMS. 


BY 


J. EVANS RIADORE, M_D., F.L.S., 


MEMBER OF THE ROYAL COLLEGE OF SURGEONS, LONDON. 


LATE LECTURER ON SURGERY, 
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PREFACE. 


Professor Lirsic’s works on Organic 
Chemistry have introduced a new thera- 
peutical branch to the profession; and, con- 
sequently increased a desire for a more 
intimate acquaintance with animal chemis- 
try and its practical application, to corres- 
pond with the more philosophical method 
now adopted in investigating diseased con- 


ditions of the living system. 


I have endeavoured to apply, concisely, 
Liebigs’ theories, which are principally 


founded on well-known facts, and posessing, 


il 
as they do, the evidence of simplicity in a 


high degree, they are most probably true. 


I have, therefore, unhesitatingly and 
freely availed myself of his talented works, 
as connected with oxygen and galvanism 
together with the works of Sir Humphrey 
Davy, Drs. Christison, Prout, Graves, Bed- 
does, M. Froreip, M. Duclo, Professor Oriol, 
and many other respected names noticed 
in the work, with the view to illustrate 
the application of chemical theories in pro- 
ducing a healthy change in diseases of the 
principal organs of the body, by the direct 
local application of remedies to the blood 
and nerves, as by the inhalation of factitious 
vital air, nitrous oxyde, and other gases, and 


the application of galvanism and electricity. 


On referring to the list of diseases for 


which the above remedies are successfully 


a 


lil 
employed, it must strike a non-professional 
person, as very extraordinary, why such 
valuable means have been neglected, since 
they can be applied with little trouble and 
expense, and require for their preparation 
and application not much practice, but 


rather care and patience. 


Possibly the diseases for which I have’ 
recommended the uses of the gases and 
galvanism, may at first appear of too di- 
versified a character, but when it 1s con- 
sidered that most of the distinguished me- 
dical authorities view the diseases of which 
I have treated as mainly dependant upon 
the same cause, namely, a disordered 
state of the blood and nerves, sound induc- 
tion would lead to the conclusion that they 
must all be curable upon the same princi- 
ples, that is, by restoring the normal con- 


dition of the blood and nerves, so that a 


iV 
healthy action in the nervous system (local 


general) and the removal of diseases may 


follow. 


I have, in my practice, found this 
principle amply illustrated; and, if it were 
more generally adopted, medical science 
would be simplified, and the community 
at large proportionately benefited. Unfor- 
tunately there is a general opinion that the 
cause and nature of affections of the ner- 
vous system are obscure, particularly the 
diseases of those nerves and _ ganglions 
supplying the respiratory and digestive or- 


gans, and the muscular system. 


This latter circumstance has given 
rise to a variety of conflicting testimonies, 
and, as a natural consequence, various 
plans of treatment, if not an empirical 


practice, have been introduced. 


V 


Since the commencement of my pro- 
fessional career, in 1819, I have particu- 
larly directed my attention to the economy 
of the Spinal Nerves. In 1827 I com- 
menced to lecture on the Principles and 
Practice of Surgery which I delivered 
daily for twelve years. In each course 
I included, as much as time would permit, 
the important subjects of irritation of 
the Nerves of the Spinal Column, and 
Distortions of it, and of the Chest and Limbs. 
Finding that my time was perfectly ina- 
dequate to the teaching of my pupils, 
the nature and treatment of these affec- 
tions in a manner commensurate with their 
vast importance, I commenced, in 1830, 
a separate course on these subjects; and 
in 1835, 1 published my “ InrropucToryY 
Lectures to the Course,” and in 1842, 
I published my ‘ Treatise on Irritation 


of the Spinal Nerves, as the source of 


Vi 


Nervousness, Indigestion, Functional and 
Organical Derangements of the Principal 


Organs of the Body, §c.” 


These circumstances led me into an 
extensive field, whence I could’ gather 
practical information upon various forms 
of distortions, irritation of the spinal 
nerves, and their ganglions, producing 
paralysis, and derangement of the differ- 


ent organs of the trunk. 


Organs become sympathetically affected 
though remote from the source of the 
disease in the nervous centres, the brain, 
and the spinal marrow, and in the ganglionic 
system; hence we have the various dis- 
eases some of which are treated in this 


work. 


Most of the patients who were in- 


vil 
duced to consult me through my late 
work, had their maladies in the chronic 
form, having consulted, in many instances 
some of the most eminent practitioners of 
the day; and, consequently, I found, it 
would be more than useless to pursue the 
ordinary mode of treatment. I, therefore, 
had recourse to untried means, for which 
however I claim nothing beyond a wish 
to promote and extend the use of the 


mvaluable agents which I have employed. 


I anticipate that objections may be 
raised to some of the positions I have 
ventured to maintain; but being satisfied 
of the efficacy of the mode of treatment 
which emanates from these principles, I 
feel justified in giving them publicity, and 
in earnestly entreating my medical bre- 
thren, if not to adopt my views in their 
full extent, to yield, at least, a fair and 


impartial trial to the practice. 


Vill 

In.that case, with mature, and prac- 
tical -jugment, I shall not despair that the 
result will testify, that the principles are 
‘grounded upon broad and scientific bases, 
and that the mode of practice will prove 
no less rich in further discovery than it is 
at present neglected and uninvestigated by 
the great body of the medical profession. 

If these humble labors shall in any 
way tend to induce medical practitioners 
to direct their attention, and apply in their 
practice, gases and galvanism as remedies 
to alleviate the suffermg and prolong the 
life of their fellow creatures, it will afford 


much satisfaction to 


J. E.R. 


73, Harley Street, 
Cavendish Square. 
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CHAPTER TI. 


PRELIMINARY REMARKS. 


Iy this little work it is not my intention to 
speculate about the precise seat and nature of dis- 
eases, nor their terminations, but merely to state 
the experience of more than a quarter of a century 
the result of experiments with various remedial 
agents, that have been either partially or totally 
neglected by medical practitioners, in consequence, 
I conceive, of the inconvenience of their appli- 
cation, or of the time necessarily consumed in 
their administration. Most of the remedies upon. 
which I have been experimenting have been but. 
very partially adopted in the medical profession, 
B 
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with the exception of electricity and galvanism ; 
and these, until within the last year or two, have 
incurred a disreputable character, in consequence 
of their having been indiscriminately used and 
vaunted for the cure of every disease to which 
flesh is heir to, as a means of livelihood to non- 
medical practitioners, rather than for the want 
of remedial qualities in appropriate cases. 

The treatment of diseases now, as ever, must 
be guided by the experience of means suggested 
by contemporary practitioners, and the accumu- 
lated evidence of prior ages, improved by the aid of 
a progressive knowledge in the collateral sciences ; 
and by carefully watching and noting the effect of 
remedies. ‘This mode of proceeding is necessarily 
the only legitimate way of improving our know- 
ledge of therapeutics, since the mere knowledge of 
the nature of disease can never suggest appropriate 
remedies. 

Medical practitioners in all ages, have agreed 
that many valuable curative means, both in prin- 
ciple and application, are continually developed by 
accident to the acumen of the intelligent physician, 
and seized upon for the advantage of his future 
practice, and which no depth of thought or power 


of reasoning could have reached ; but, alas, for the | 


PRELIMINARY REMARKS. o 


want of the habit of recording the treatment 
which is capable of curing any affection, or of 
views throwing light on the application of reme- 
dies, or the nature of disease, his experience 1s 
allowed to fade from his memory, or lost in the 
obscurity of time. I have, therefore, resolved to 
publish the following facts, which chiefly refer to 
the effects of inhalation of gases, and use of gal- 
vanism in certain abnormal conditions of the 
human frame. 

My practical experience of the advantages of 
inhalation of gases, and the use of electricity, gal- 
vanism, friction, &c.,in various functional derange- 
ments of the principal organs of the body, was 
greatly facilitated by reading Professor Liebig’s 
works on Agriculture and Organic Chemistry, 
all his views in which profound works I have 
availed myself of, in order to illustrate the thera- 
peutical powers of gases and galvanism. 

The successful application of these neglected 
remedial means, have in many instances far ex- 
ceeded my most sanguine expectations, particularly 
in diseases of the lungs, liver, stomach, and in 
paralytic affections. 

Since the normal action of all organs, the ner- 
vous system included,—must depend upon the 

B 2 
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healthy condition of the blood; and the pure state 
of the latter can only exist after it is thoroughly 
oxidized in the lungs, thus prepared to give 
vitality, and to supply all waste produced by the 
action of the organs, and at the same time to enable 
the excreting organs to throw off all matter that is 
no longer of use, and would prove injurious if re- 
tained, it is evident that the oxygenation of the 
blood is a vital act of the greatest importance. 

The following is the theory of the chemical phe- 
nomena of respiration:—the oxygen of the air is 
absorbed in the act of breathing by the arterial 
blood in the lungs, and is from thence carried to 
the circulation. In its passage, and by means of 
capillary tubes, a certain quantity combines partly 
with carbon, to form carbonic acid, which remains 
in solution in the blood, and partly with hydrogen 
to form water. The blood thus charged with car- 
bonic acid, and by this means transformed into 
venous blood, arrives in the lungs, where it aban- 
dons to the air its carbonic acid, and again takes 
up oxygen, and is transformed into arterial blood, 
to recommence a new evolution. 

An interruption of the chemical phenomena of 
respiration will produce disease in some organ that 


is either most seriously injured by this occurrence 
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or otherwise most predisposed to fall into disease. 
From such a primary cause of disease, I have often 
seen ailments of the body existing to so great an 
extent as to preclude any reasonable expectation 
of recovery; yet, I have thought it my duty to 
make theattempt. Notwithstanding that at first I 
despaired of success, I have had the great satis- 
faction of obtaining it by perseverance. It must 
not be imagined that I have less confidence in the 
importance of inhalation, electricity, galvanism, 
friction, &c., because my professional brethren 
either pay no attention to the administration of 
them, or make trial of them in a slight, and I 
must say inadequate manner ; or because they re- 
port lightly of the trial, or probably pass sentence 
of condemnation. With a weaker confidence in the 
merits of the different means of medical treatment, 
I should have had less zeal to pursue them, and 
could not have sufficiently encouraged my patients, 
to obtain the results which have happily justified 
those means. 

A general scepticism prevails as to the curing 
of tubercular phthisis, scrofula, asthma, chronic 
bronchial affections, paralysis, nervousness, and 
some forms of cutaneous affections; in truth, there 


are no diseases which bid such general defiance to 
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the means of medical art. Some members of the 
medical profession, however, doubt even the possi- 
bility of success in some of these cases ; but to them, 
and all, I can most conscientiously declare that 
all my cases are related with the strictest fidelity, 
and that I have, in every instance, studied rather 
to under-rate the results than the contrary. In 
the selection of cases from authors, I have had the 
same anxiety for the truth, by selecting cases from 
works only of the highest reputation; for that 
which has only the semblance of truth will, meteor- 
like, pass away, but truth itself must ever remain 
firm and unshaken. 

Doubtless, some cases are incurable, but in the 
most desperate circumstances, I can assert that 
more or less relief may be afforded by some of the 
means to which I have referred; and it is surely 
right to give every invalid the chance of receiving 
benefit, rather than leaving him to his fate, or 
sending him to another climate, only to finda 
foreign grave. 

Whatever may be the @ priore opinions with 
regard to these remedies, I may state, that in no 
instance have they, in the various diseases in which 
I have employed them, proved injurious; never- 


theless, my confidence in, and recommendation of 
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these old remedies, may be totally disregarded by 
the sceptical portion of the public, and may possibly 
disappoint that portion who more readily confide 
in that which is new, than in that which is true. 
Scepticism and credulity are twin monsters, who 
equally oppose the ever simple and smooth course 
of experience on the current of truth. Pretenders 
there are to refined originality, and disseminators, 
with electric speed and brilliancy, of spurious 
medical philosophy ; such, for instance, as the mo- 
dern practitioners of hydropathy, homeopathy, and 
mesmerism ; that inculcate practice by commission 
in the former and omission in the latter, who may 


be said to be— 


‘“‘ Our nation’s terror, and her bloody scourge.” 


In Liebig’s Lectures, published in the “ Lancet,” 
vol. 1. p. 486, (1844), the following trite observa- 
tions appear respecting these ephemeral practi- 
tioners:—~ The existence of hydropathic institu- 
tions—those dens of covetous and rapacious gam- 
blers,—where the wretched invalid resorts to throw 
the dice for health and life ; the rise and progress 
of the homeopathic system, which treats truth 


with scorn, and bids defiance to common sense, 
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loudly proclaim the need which exists for the 
adoption of settled principles, definite methods of 
research, and a systematic arrangement, to gua- 
rantee their attainment and retention.” 

It is true, that this grand object has not been 
as yet entirely attained, although sought for by the 
laborious researches of the most sagacious and best 
experienced men for a thousand years, and doubt- 
less medicine and physiology are, like other 
sciences, in a continual state of progress; enor- 
mous labours, the expenditure of incalculable ener- 
gies, have elevated these sciences to that high 
degree of development which they have obtained, 
and to the exalted ground they now occupy. 

Practitioners who adopt the theoretical follies of 
Hahnemann, Priessnitz, and animal magnetisers, do 


so to obtain a living, not having the talent or 
patience to obtain the public confidence in the 


legitimate manner, consequently they cannot be 
considered a loss to medical science, still they 
injure in the eyes of the public, the common stock, 
the character in the medical profession. 

I fear, however, that it must be confessed, that 
the cause of many invalids seeking health from 
new-fangled systems, at home and abroad, has 


arisen from the want of success attending the 


PRELIMINARY REMARKS. G 


old practice, arising from the too generally con- 
tracted opinion, that diseases originate either in 
the stomach, liver, or the brain, and that the reme- 
dial means consist in administering mercury, pur- 
gatives, starving diet, and employing bleeding and 
cupping, and afterwards some preparation of iron, 
with or without bitters, and walking exercise ; 
without sufficiently regarding other sources of dis- 
ease, particularly the constitutional predisposition 
to certain diseases. Each disease requires to be 
treated according to the peculiar temperament of 
the patient, and with particular regard to the de- 
gree in which the spinal nerves are primarily or 
secondarily affected. | 

The following observations, which I have taken 
from Dr. Graves’ talented work on clinical medi- 
cine, will be found to confirm my own published 
views on the attention that ought to be paid to 
“ Trritation of the Spinal Nerves,”’* The Doctor 
directs his reader’s attention to what he calls 
“gouty ramollissement of the spinal cord.” He 


states, that “in certain cases, where gout attacks 


* RiADORE on “ Irritation of the Spinal Nerves as the source of 
Nervousness; Functional and Organic Derangements of the prin- 
cipal Organs of the Body, and on the Temperaments and Habits of 
Man.” 
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the nerves, giving rise to gouty congestion or inflam- 
mation, and frequently recurring and acquiring in- 
creased strength, and deeper root as it proceeds, 
the morbid affection may after years, or even 
months, run on until it reaches the spinal cord, 
involving a certain portion or portions of that or- 
gan, and producing a loss of sensation and motion 
commensurate to the amount of spinal derange- 
ment. This is no uncommon occurrence; it 1s 
merely an instance of disease originating in the 
periphery of the nervous system, passing along the 
trunk of the affected nerve with a retrograde mo- 
tion, and finally reaching the central parts, and 
then giving rise to various forms of paralysis.” 
Dr. Graves has frequently in his writings 
proved, that disease commencing in the nerves of 
some particular part or organ, may be gradually 
propagated to the spine, and thus produce all the 
symptoms which are referrible to an original affec- 
tion of the nervous centres. In various parts of 
his Clinical Lectures, he has brought forward nu- 
merous facts in proof of the propagation of disease 
from the circumference to the centre of the nervous 
system. He has mentioned a case of enteritis, 
arising suddenly from, indigestion and obstruction, 


caused by an error in diet, which was followed by 
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paraplegia. He has treated cases of paraplegia 
occasioned by stricture, which were relieved by 
curing the stricture; he has also seen cases of acute 
and chronic affections of the uterus and kidneys, 
which have entailed on the patients (as a remote 
consequence of the original disease), loss of the 
power of motion in the lower extremities, sometimes 
partial and curable, sometimes irremediable and 
complete. He has, in a word, seen cases which 
warrant him in concluding that gouty inflamma- 
tion of the nerves and their neurilema, may, in 
process of time, extend to the spinal marrow, 
and its investments, and give rise to derangements 
of the latter, terminating in ramollissement and 
structural degeneration. 

When paraplegia originates in disease of the 
spinal cord itself, the retention of the urine, and 
an irritability of the bladder, often announce the 
approach of the disease, long before the loss of 
power in the limbs becomes evident; whereas, in 
all those cases in which the paralysis creeps from 
the extremities along the nerves towards the spinal 
marrow, the bladder is affected only at a late period 
of the disease. It is obviously of great importance 
that practitioners should be more aware of this 


termination, as a knowledge of the fact may lead 
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them to the timely adoption of preventive mea- 
sures. Dr. Graves also observes, that gout may, 
without first attacking the nerves of the extremities, 
attack the spinal marrow and its investing mem- 
branes in the first instance, or in consequence of 
metastasis. 

There can be no doubt that the above source of 
disease, and the importance of treating it accord- 
ing to the temperaments of the patients have been 
too generally neglected. In my late work, I have 
endeavoured to point out the different effects of 
remedies and diet upon different temperaments, 
and the mode of obtaining their beneficial effects, 
with, I trust, some degree of success; I hope, 
also, the present attempt will merit the same 
favorable reception from my professional brethren 
and the public, with which that work was met. 
and for which I shall ever feel most grateful. 

The medical aids that I now commend, claim 
in their principles neither the charm of novelty, 
nor the praise of invention ; yet, I flatter myself, 
that an opportunity has been afforded me of 
making great improvements with the means used, 
and in the mode of applying them ; a task, per- 


haps the more onerous, as these means were 
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never much used, and have consequently been 
little understood. 

Since from the bountiful field of nature reme- 
dies may be culled for ages to come, that never 
have been tried: it may be asked why I have not 
struck out into some new or unknown field of 
research? My answer must be, that since re- 
medies can only be found for their appropriate 
eases through experiment or accident, it con- 
sequently falls to the lot but of very few men to 
discover them. I have, therefore, preferred paying 
attention to neglected remedies, for remedies whilst 
new often lose the confidence of the medical prac- 
titioner from being too indiscriminately used, and 
also from a conviction that we have remedies 
numerous and efficient enough, if they were but 
aptly used. ‘Thus we may hope to secure a greater 
success from medical practice, and to remove that 
unsettled condition of the public mind, and dis- 
position to try new systems, and recover those 
strayed patients who have unwittingly confided in 
the impious modern systems, of which it may be 
said, that they were conceived in selfishnes and 
have been brought forth in murder. 


To ward off and frustrate the wily nostrum- 
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mongers and concocters of pretended superior 
systems of therapeutics, is a duty devolving upon 
every medical practitioner. ‘The public is much 
interested in that character of the medical pro- 
fession which is obtained by a high tone of pre- 
liminary education, and the acquirements exacted 
from candidates for admission into the colleges. 
These are guarantees of industrious habits in cul- 
tivating the science of medicine as well as the 
demeanour of a gentleman. Whilst the medical 
profession is constituted of such members, it can 
never fail both to deserve and obtain the con- 
fidence and the respect of the public, and be 
regarded as the only bulwark against the artful 
chicanery of the neoteric practitioner. 

Our government, however, does not attempt to 
prevent either the constitutional or pecuniary in- 
jury daily committed upon the people by quackery, 
but rather encourages it, for the paltry, but miqui- 
tous income arising from the sale of stamps. Thus 
a quack is a pecuniary caterer to the Right 
Honorable Chancellor of the Exchequer, and 
fully privileged to cheat the public and ruin their 
health ; indeed, to do anything short of murder. 
Should death take place even after a long interval, 
no notice is taken of the affair; but if quickly 
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following the taking of quack medicines the law 
will take cognizance, and if the jury should, per- 
chance, give in their verdict as guwzlty, the judge 
will benignly award the culprit caterer a few 
months imprisonment, without stopping the sale 
of his nostrum, or even hindering his nefarious 
practice by a temporary suspension. Although 
quackery in medicine, infinitely more than in any 
other art tends to retard its onward progress, 
acting as a perpetual and effectual drag on the 
wheels of the chariot of science. Doubtless its 
commonness must be attributed to the impunity 
with which the constitution may be trifled with, 
and the natural tendency of the system to recover 
its equilibrium. 

England is the only country in Europe which 
does not prohibit quackery in every form. The 
French have just refused to allow even medical 
men to introduce into Paris hydropathic practice. 
It is however, true, that our own College of Phy- 
sicians have lately certified that an homceopathic 
practitioner was not a fit and proper person to 
have the medical charge of patients of an union, 
and consequently he was removed, in order that 


the practice which experience shews does most 
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good might be obtained by the poor, whilst that 
plan which does least good is left to the rich. 
Neither the College of Physicians or Surgeons, 
nor even our government, has legal power to 
restrict a medical or non-medical man from prac- 
tising homeopathy, or any other system in private 
practice, nor in any way to prevent him from 
administering his nostrums to the public, so long 
as he does not disable or murder his dupes. Hence 
it behoves every medical practitioner to uphold the 
dignity and utility of his profession; by industry 
and perseverence exert himself to improve the 
therapeutic science, and maintain its rank in the 
respect and confidence of the public. Let me 
conclude in the words of the illustrious Beddoes, 
by hoping that we may see “ that art, which can 
rest firmly on no other foundation than a just theory 
of the functions of the body, rising at length to a 
beautiful and solid structure. Nor, however remote 
medicine may be at present from such perfection, 
do we see any reason to doubt that, by taking 
advantage of various and continued accessions as 
they accrue to science, the same power may be 
acquired over the living, as at present is exercised 


over some inanimate bodies; and that not only the 


PRELIMINARY REMARKS. Li 


cure and prevention of diseases, but the art of 
securing and protracting the fairest season of life, 
and rendering health more vigorous, will one day 


half realize some of the dreams of alchemy.” 


CHAPTER II. 


ON FOOD, ETC. 


We shall now take a general view of the con- 
stituents of blood obtained from food and air, 
according to the best modern authority, and in 
doing this I shall avail myself extensively of the 
labours of Professor Liebig. 

The blood contains nearly 17 per cent. of nitro- 
gen; and from numerous analyzations, it appears 
(according to that profound chemist), that no 
part of an organ contains less than 17 per cent. 
of nitrogen ; and no living animal, or any part of 
it which possesses shape, motion, and life, is des- 
titute of nitrogen. Carbon and nitrogen are not 
formed by the living body, since it presents no 
elementary body without the administration of 
substances containing it. No nitrogen is absorbed 
from the atmosphere in the vital process, con- 
sequently it must be obtained from animal and 


vegetable food; in short, no nitrogenized com- 
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pound, the composition of which differs from that 
of fibrine, albumen, and caseine, is capable of 
supporting the vital process in animals. There- 
fore, to continue life and organization of an animal, 
its blood must be imbued with everything neces- 
sary to continue the form and function of every 
organ of the animal. 

It is ascertained that the nitrogenized consti- 
tuents of vegetable food have a composition iden- 
tical with that of the constituents of the blood. 
Liebig has divided the food of man into two 
classes, “ nitrogenized and non-nitrogenized ;”’ the 
former is capable of conversion into blood, the 
latter is incapable of this transformation. From 
those substances which are adapted to the for- 
mation of blood are formed all the organized tissues. 
The other class of substances, in the normal state 
of health, serve to support the process of respira- 
tion. The former may be called the plastic 
elements of nutrition ; the latter, elements of respi- 
ration. The following, Liebig considers to be the 
plastic elements :— 

“Vegetable fibrine, 
Vegetable albumen, 
Vegetable caseine, 


Animal flesh, 
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Animal blood ; 
and the following, the elements of respiration : 
Fat, | Pectine, 
Starch, Bassorine, 
Gum, Wine, 
Cane Sugar, Beer, 
Grape Sugar, Spirits, 


Sugar of Milk. 

Man, when confined to animal food, respires, 
like the carnivora, at the expence of the matter 
produced by the metamorphosis of organized tis- 
sues; and just as the lion, tiger, and hyena, in 
the cages of a menagerie, are compelled to accele- 
rate the waste of the organized tissues by incessant 
motion, in order to furnish the matter necessary 
for respiration; so, the savage, living on animal 
food, for the very same object, is forced to make 
the most laborious exertions, and go through a 
vast amount of muscular exercise. He is com- 
pelled to consume force merely in order to supply 
matter for respiration, by wasting his tissues for 
the purpose, because it is the carbon of the flesh 
and of the blood of the animal, which must supply 
the place of carbonaceous food, a source limited 
in its supply, compared to what is contained in the 


food mentioned under the head of respiratory 
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elements.” Hence the cause of the enormous 
quantity of animal food consumed by savages, to 
supply a requisite quantity of carbon for respira- 
tion, in order to save his strength and life from the 
action of the oxygen which he respires, and which 
otherwise would soon waste and kill him, for want 
of the true source of animal heat engendered in 
the lungs and the body by the combustion, or the 
union of the oxygen he breathes, with the carbon 
contained in the ordinary forms of vegetable food. 

Grain and other nutritious vegetables, yield us, 
not only in the starch, sugar, and gum, the carbon 
of which protects our organs from the action of 
oxygen, and produces in the organism the heat 
which is essential to life, but also, they contain 
in the form of vegetable fibrine, albumen, and 
caseine, the elements of that blood, from which 
all the other parts of our body are developed. 

It is easy to see, from these considerations, how 
close the connection is between agriculture and 
the multiplication of the human species. The 
cultivation of our crops has ultimately no other 
object than the production of a maximum of those 
substances which are adapted for assimulation and 
respiration, in the smallest possible space. Science 


teaches us the simplest means of obtaining the 
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greatest effect with the smallest expenditure of 
power, and with given means to produce a maxi- 
mum of force. Liebig thus forcibly and simply 
points out the truth of the above theory: “ Fifteen 
pounds of flesh contain no more carbon than four 
pounds of starch, and while the savage with an 
animal of the same weight, and an equal weight 
of starch, could maintain life and health for a 
number of days, he would be compelled, if con- 
fined to flesh alone, in order to produce the carbon 
necessary for respiration, during the same time, to 
consume five such animals.’® Hence, he observes, 
that a nation of hunters, on a limited space, is 
utterly incapable of increasing its numbers beyond 
a certain point, which is soon attained. The 
carbon necessary for respiration must be obtained 
from the animals, of which only a limited number 
can live on the space supposed. These animals 
collect from plants the constituents of their organs 
and of their blood, and yield them, in turn to the 
savages who live by the chase alone. They, again 
receive this food unaccompanied by those com- 
pounds, destitute of nitrogen, which, during the 
life of the animals served to support the respiratory 
process. 

The equilibrium betwixt waste and power, or 
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condition of health, is maintained in man and in 
animals, upon the same principles in all climes, 
but differs materially in the means according to 
clime and the nature of their food. “All substances 
which constitute the food of man, must be divided 
as pointed out, into two classes, one for the nutri- 
tion and reproduction of the animal body, the 
other for its protection from the action of the 
oxygen during respiration. Thus starch, gum, 
sugar, beer, wine, spirits, &c., furnish no element 
capable of entering into the composition of blood, 
muscular fibre, or any part which is the seat of 
the vital powers. An adult man, well fed, neither 
increases or diminishes in weight in twenty-four 
hours, although the weight of his food and oxygen 
absorbed into his system, in that period, is very 
considerable; the reason is, that no part of the 
oxygen remains in the body, but itis given out 
again, combined with carbon and hydrogen, in the 
form of carbonic acid and vapour of water. At 
every expiration, and every moment of life, a cer- 
tain amount of its elements are separated from the 
animal organism, having entered into combination 
with the oxygen of the atmosphere. 

In order to obtain a basis for an approximate 


calculation, we may assume, with Lavoisier and 
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Seguin, that an adult man absorbs into his system 
31% ounces of oxygen daily; and further, that 
the weight of the whole mass of his blood is 
24 pounds, of which 80 per cent. is water. Now 
from the known composition of the blood, we 
know that in order to convert its whole amount of 
carbon and hydrogen into carbonic acid and water 
64102 grains of oxygen are required. ‘This 
quantity will be taken into the system in four 
days and five hours. Whether the oxygen enters 
into combination directly with the elements of the 
blood, or with the carbon and hydrogen of other 
parts of the body, it follows inevitably—the weight 
of the body remaining unchanged, and in a normal 
condition—that as much of these elements as will 
suffice to supply 24 pounds of blood, must be 
taken into the system in four days and five hours ; 
and this necessary amount is furnished by the 
food, “‘ which is always in a direct ratio with the 
quantity of oxygen taken into the system.” Hence 
the food will be in proportion to the number and 
force of the respirations. 

«A child breathes quicker than an adult, and 
consequently, requires food more frequently, and 
proportionally in larger quantity, than man, and 
bears hunger less easily. ‘The number of respira- 
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tions are fewer in a state of rest than during labour 
or exercise ; the quantity of food necessary in both 
cases must be in the same ratio. An excess of 
food, a want of a due amount of respired oxygen, 
or of exercise, as also great exercise (which obliges 
us to take an increased supply of food), together 
with weak organs of digestion, are incompatible 
with health.” I state this upon the authority of 
Liebig, and hence, I have recommended to the 
lame, the studious, the sedentary, and the idler, 
the inhalation of oxygen gas with the best results; 
also to those persons who keep themselves in very 
warm rooms, because the quantity of oxygen, 
under such circumstances in the respired air, is 
much less than in the open air, or in cool, well 
ventilated rooms. The volume of air which 
enters the chest may be uniform, in both close 
and open situations, but its weight, and con- 
sequently the amount of oxygen it contains, is 
not constant, because the air is expanded by heat 
and contracted by cold, and therefore the oxygen 
is in amount unequal. 

In summer, atmospheric air contains water in 
the form of vapour, of which it is nearly deprived 
in winter. The volume of oxygen in the same 
volume of air is smaller in summer than in winter, 


C 
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and hence, diseases of the liver in warm climates. 
Persons who drink much wine and spirits, or are 
very sedentary in their habits, have indigestion, 
and become nervous and hypochondrical. Doubt- 
less these diseases are engendered in consequence 
of the carbon not being taken up sufficiently by 
the oxygen, or not thrown off by the excreting 
organs. It must be obvious then, why I have 
met with so much success in practice in such cases 
by the administration of oxygen. Indeed, cuta- 
neous diseases are often engendered by the same 
cause, and cured by the same means, after all the 
usual remedies have proved futile. 

Friction over the body, and exercise of the upper 
and the lower extremities, even whilst laying 
down, or in bed, I have found a most important 
remedial means in dyspeptic and nervous cases. 


These nervous affections are doubtless more com- 
mon now than formerly, because houses and rooms 


are built much warmer than in the time of our 
forefathers, and our food is more varied, nutritious, 
and tempting to the appetite; hence we have 
diseases arising from an undue quantity of carbon 
in our systems: thus both the higher classes of 
society, and operatives who work in crowded, 


warm, and ill-ventilated rooms, are afflicted with 
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some-what similar diseases. As we inspire more 
oxygen ata low than at a high temperature, and 
require more or less carbon in our food in the 
same proportion ; the consequence is, that more car- 
bonaceous food is required in a cold than in a 
warm climate or residence. Hence, the naked 
Samoyedes, in their cold clime, are able with ease 
to consume ten pounds of flesh, and wash it down 
with copious draughts of train-oil or pure brandy, 
without bad effects, because the carbon and hy- 
drogen of these substances only suffice to keep up 
the equilibrium between the external temperature 
and that of their bodies. It is on this account that 
the infinite wisdom of our Creator has ordained, 
that the food of the inhabitants of the southern 
climes should contain in its fresh state not more 
than 12 per cent. of carbon, whilst that of the 
inhabitants of polar regions contains from 66 to 
80 per cent. in order to provide for the effect of a 
condensed atmosphere, and a consequent increase 
of oxygen. 

From this cause, Liebig observes, it is com- 
paratively easy to be temperate in warm climates, 
or to bear hunger for a long time under the 
equator; but cold and hunger united, very soon 
produce exhaustion. “All animals sustain hunger 
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ill or well according to the number of times they 
respire per minute. For instance, a child breathes 
much oftener than an adult, and requires food 
oftener, and his temperature is 102°, whilst that 
of a man is 98 or 99°5°. A bird deprived of food, 
dies on the third day, while a serpent, confined 
under a bell respires so slowly, that the quantity 
of carbonic acid generated in an hour can scarcely 
be observed, and it will live three months or 
longer without food.” 

The oxygen of the atmosphere received into the 
blood in the lungs, and circulated throughout every 
part of the animal body, acting upon the elements 
of food, is the source of animal heat, without 
which the heat of life could not be sustained. 
Again, if carbon is not supplied in sufficient 
quantity in the food, the oxygen will destroy the 
individual in the same manner as it destroys 
animal matter, by putrefaction; whilst, on the 
other hand, an undue supply of carbon without a 
sufficiency of oxygen to consume it, or convert it 
into carbonic acid, to be thrown off by the lungs 
and excretory glands, will cause death by obesity 
and an obstruction to the organs on which life 
depends. 

We see in the action of these laws the balance 
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constantly maintained between health and disease ; 
we also see the vast influence of that most active 
and potent of elements, oxygen gas, a due supply 
of which is necessary to the growth, health, and 
existence of every organic structure that occupies 


the surface of the globe. 


OF CALORIC. 


Hart is an important agbnt both in the functions 
of health, and the derangements of disease. In 
the very talented work of Dr. Metcalfe, of Pen- 
sylvania, on Caloric, its mechanical, chemical, 
and vital agencies in the phenomena of nature, 
it is demonstrated that caloric is the prime mover 
in the universe as the agent of God’s fiat, to 
convert alike into vapour, and to move in space 
the drop of dew, to roll the planets in their orbits, 
millions and billions of miles, from the source of 
recipients of life, and conscious enjoyment from 
His hand; Dr. Metcalfe, has solved the problem 
whether caloric be a subtile and active essence, as 
hitherto supposed to be, or a mere motion or 
vibration among the particles of ponderable mat- 


ter. Dr. M. says, “if caloric was a mere pro- 
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perty or quality, how could it be taken from one 
body and added to another? And, if it augment 
the volume of other bodies, must it not itself have 
volume, occupy space, and, therefore, be material. 
It is also measured with mathematical precision 
by the thermometer, or by the expansion of bodies 
it enters, and by their contraction from its abstrac- 
tion. ‘Thus it modifies to infinity the forms, pro- 
perties, and states of all other bodies. It passes 
through perfect vacuum and all matter, and exerts 
mechanical and chemical forces that seem irresist- 
able—as in the eruption of volcanos, and even 
- heaving of continents, the explosion of fulminating 
powder, &c.; in short, caloric is no less the cause 
of cohesion and chemical affinity than of repulsion 
and expansion. 

It affects the nervous system in a perfectly de- 
terminate way: grateful in moderation, it pro- 
duces intense pain and disorganization of the 
animal tissues in excess. Dr. Metcalfe observes, 
“that caloric is a self-active principle, which has 
not only the power of motion within itself, but that 
of giving motion to all other bodies. Witness its 
effects upon the particles of water—now coherent 


and constituting a solid; now gliding easily over 
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one another and forming a liquid; and next flying 


apart in the shape of an elastic vapour, which 
gains power with every additional degree of caloric, 


until it upheaves continents, and makes the solid 
crust of the globe tremble.” 

All the meteorological, and most of the physical 
phenomena that take place on the surface of our 
earth, are simply due to variations in the quanti- 
ties, or in the effects, of the caloric that is cease- 
lessly emitted from the sun. ‘‘ Were it not for 
the heating power of the sun, there would be no 
contractions and expansions of the atmosphere, 
therefore, no winds. But in the present order of 
things, not a single atom of the great aérial ocean 
is quiescent for a single moment of time.” It is 
now admitted that the whole theory of geological 
dynamics is immediately connected with the agency 
of caloric, and the Doctor has most admirably 
connected the science of geology with that of 
astronomy and general physics; and this part of 
his work should be read by every enquirer after 
truth. 

He has arrived at the following conclusions :— 

First—*< That cohesion, chemical affinity, and 


capillary attraction, are modifications of that uni- 
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versal force by which planets and all other bodies 
are held together. 

Second—“ That the particles of all bodies are 
surrounded by, and intimately combined with, 
an exceedingly subtile, active, and mobile princi- 
ple, which in certain proportions holds them toge- 
ther, but in larger proportions separates or decom- 
poses them. 

Third—“ That the prevalent theory of physics, 
which ascribes the phenomena of attraction to the 
inherent, or immaterial properties of ponderable 
matter, is fallacious, and wholly unsupported by 
evidence. 

Fourth-—“That there is no such thing as a perfect 
vacuum in nature; neither in the pores of bodies, 
nor in those widely extended pores of the universe, 
termed the planetary spaces. 

Fifth—< That the enertia of matter is a philoso- 
phical fiction ; because there is nothing quiescent 
in nature, or which possesses the power of not 
acting ; neither in the starry heavens, nor in the 
frame of the earth. The sun revolves on his axis, 
the planets around the sun. The air, the ocean, 
and the solid ground, are for ever in motion. The 
molecules of plants and animals are in a state of 


rapid circulation and change. Yea, the invisible 
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atoms of inorganic matter are in a state of perpe- 
tual oscillation and transformation. 

Stath—* That the ‘unknown hypothetical ether,’ 
of Sir Isaac Newton, is identical with a true phy- 
sical agent; the properties of which may be ascer- 
tained by the various mechanical, chemical, and 
physiological effects it produces; that it causes 
the aggregation and chymical union of bodies, 
whether simple or compound, by virtue of its 
attraction for ponderable matter, and not by pres- 
sure,as supported by Newton; while it causes eva- 
poration, gasefaction, explosion, with all the se- 
parations and expansions of matter by virtue of 
its idio-repulsive power. 

Seventh—“ That if the earth were wholly deprived 
of caloric, it would become a stupid mass of inert 
and chaotic matter, without form, and void of all 
power of attraction and repulsion of solidity, flu- 
idity, &c. 

Fighth—« That the total extinction of the solar 
fluid (if such a thing were possible), would mark 
the reign of everlasting stillness and death; that 
the same ethereal principle which lights up the 
universe with radiant glory, directs the planets 
through their orbits, and preserves them in a state 
of perpetual motion, circulation, and renovation. 

c 3 
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Finally—* That caloric is the first of second 
causes.” 

I quote these observations more with the view 
of pointing out the importance of this subject, than 


of offering any practical remarks. 


CHAPTER. III. 


HYDROGEN. 


HyproceEn plays an important part in the living 
animal, in producing its heat, for it combines with 
the carbon, and then with the oxygen, when they 
are thrown off through the skin and [ungs in the 
form of oxydised products or carbonic acid. Oxygen 
in the respiratory process consumes, without ex- 
ception, all such substances as are capable of en- 
tering into combination with it. The absence of 
hydrogen is the reason why carbonic acid is the 
chief product of respiration; for, at the tempera- 
ture of the body, the affinity of hydrogen for oxygen 
far surpasses that of the carbon for the same 
element. © 

An adult man consumes about fourteen ounces 
of carbon daily, and hence all organs contain it in 
certain proportions; he also takes nitrogen at the 


rate of about 17 per cent., and in this proportion 
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it is contained in all his organs and his blood, and 
he obtains this from certain food that contains it, 
and not from the atmosphere. Water and fat are, 
however, constituents of his body that do not con- 
tain nitrogen, yet, are equally required for the 
vital functions; they enable an animal to live 
much longer without food than an animal not 
supplied with them; because, that which serves 
for its nutrition, is identical with those parts of its 
organization which are to be renewed, or in other 
words, the animal organism and its growth are 
dependent on the reception of certain principles 
identical with the chief constituents of blood; be- 
cause, it 1s incapable of creating blood out of other 
substances which do not already contain the chief 
constituents of that fluid; hence, probably arose, 
in a comprehensive sense, the Levitical aphorism, 
‘in the blood is the life thereof.” Animal organ- 
ism can only give form to blood, which seems to 
hold an intermediate state between the dead mat- 
ter of the external world, and the substance of the 
living body, and contains matter for nutrition 
and matter for excretion. Yet, the animal organ- 
ism has the power of producing an extensive series 
of compounds differing in composition from the 


chief constituents of blood: but these last, which 
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form the starting-point of the series, Liebig says, it 
cannot produce. 

The animal organism is a higher kind of vege- 
table, the development of which begins with those 
substances with the production of which the life of 
an ordinary vegetable ends. The first substance 
capable of affording nutriment to animals, is the 
last product of the creative energy of vegetables ; 
hence that endless series of compounds, which 
precludes a blank or interruption, and which begin 
with carbonic acid, ammonia, and water, the 
sources of the nutrition of vegetables, and includes 
the most complex constituents of the animal brain. 
Liebig also says, “that the substance of the cellu- 
lar tissues and of membranes of the brain and 
nerves cannot be produced by vegetable matter. 

The seemingly miraculous operation in the pro- 
ductive agency of vegetables disappears in a great 
degree, when we reflect that the production of the 
constituents of blood cannot appear more surpris- 
ing than the occurrence of the elementary princi- 
ples of the fat of beef and mutton, in cocoa-nuts, 
of human fat, in olive-oil, of the principal ingre- 
dients of butter, in palm-oil, and of horse-fat and 
train-oil, and in certain oily seeds. Between the 


vegetable kingdom which is formed of inorganic 
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matter, and the animal kingdom formed of organic 
matter, a beautiful connexion subsist for the sup- 
port and continuance of both.” 

Vegetables receive their nutriment direct from 
the earth and the air; from the latter they absorb 
carbon, and throw off oxygen from the other, com- 
ponent parts of their nourishment; whilst the ani- 
mal kingdom absorbs the oxygen, which combines 
with certain component parts of the animal, and 
is afterwards thrown off as carbonic acid, and thus 
constituting the essential difference between the 


condition of the plant and animal. Vegetable life 
generates matter adapted for the nutrition of 


animals, out of the inorganic substances, which 
afford to plants their principal constituents, viz., 
carbon and nitrogen. The latter are again returned 
by the animals during life, and after their death, 
when decay separates their chemical compounds, 
into carbon, nitrogen, hydrogen, and oxygen. 
Graminivorous animals live upon vegetables ; 
and the most nutritious and best to make the 
blood develop the organs of such animals, are 
vegetables which contain certain constituents 
that are rich in nitrogen, without which they 
cannot be nourished. Nitrogen exists in all plants 


more or less, but in the seeds of different kinds of 
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grain, roots, and in juices of vegetables, it is found 
most abundant. 

The nitrogenized vegetables present their nutri- 
ment in three forms of vegetable fibrine, vegetable 
albumen, and vegetable caseine. Chemical analysis 
of these substances proves that they contain the 
same organic elements united in the same propor- 
tion by weight, and identical in composition with 
the chief constituents of blood, animal fibrine and 
albumen, and are thus ready formed to make 
blood, as far as regards their composition. Vege- 
tables always contain a certain quantity of iron, 
which gives the color to the blood of animals.— 
Thus the blood of the graminivorous animal has 
in it the very same principles as the carnivorous 
animals obtain, ready formed, from the body of 
the graminivorous animal. In the latter, vege- 
table fibrine and albumen take the same form 
in their stomach as the animal fibrine and albumen 
take in the stomach of the carnivorous animal 
Hence, it appears that the development of the 
animal organism and its growth, are dependent on 
the reception of certain principles identical with 
the chief constituents of blood, not made by vital 
force; that the animal organism has the power to 


form an extensive series of compounds differing in 
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composition from the chief constituents of blood, 
and, doubtless, the process of digestion for the de- 
velopment of the organs of the carnivorous animal 
is more simple than in graminivorous animals, 
since the former feeds directly upon the identical 
constituents of his body. 

The flesh and blood consumed as food, yield 
their carbon for the support of the respiratory pro- 
cess, to form heat by uniting with oxygen, while 
its nitrogen appears as uric-acid, ammonia, or urea,+ 
and the nutrimental portion destined for the repro- 
duction of organized tissues. It is by means of the 
circulation that a current of oxygen is conveyed to 
every part of the body. ‘The globules of the blood, 
which in themselves can be shewn to take no share 
in the nutritive process, serve to transport the 
oxygen, which they give up in their passage 
through the capillary vessels. Here the current 
of oxygen meets with the compounds produced by 
the transformation of the tissues, and combines 
with their carbon to form carbonic acid, and with 
their hydrogen to form water. Every portion of 
these substances which escapes this process of oxy- 
dation is sent back into the circulation in the form 
of bile, which by degrees completely disappears in 


the vital process. The carbon and hydrogen of 
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the bile is given out through the skin and lungs 
as carbonic acid and water, bile being an element 
for respiration and for the production of animal 
heat. | 
Liebig says, that bile in man is a compound, and 
is daily secreted in amount from 9.640 to 11.520 
grains, that is, from 45 to 56 times as much as can 
be detected in the matter discharged by the intes- 
tinal canal, consequently it combines with the 
oxygen in its passage through the intestines and 
the blood vessels, and 18 converted into a series 


of necessary compounds. 


CHAPTER IV. 


THEORY OF DISEASE. 


Tue analysis of blood has been so little studied 
by the medical profession, until of late years, that 
we have comparatively but few observations to 
direct us regarding its diseased condition. Liebig’s 
Organic Chemistry will doubtless be the means of 
rapidly increasing our pathological knowledge, 
and thereby removing the too general impression 
amongst practitioners that since animal chemistry 
has hitherto failed to add much to our pathological 
knowledge, that it is not likely to do so for the 
future. The continuance of every healthy vital 
function, and the power to resist disease, as well 
as the restoration from the effect of the latter, must 
always depend upon healthy blood; and Liebig 
observes, “‘ that every substance or matter, every 
chemical or mechanical agency, which changes or 
disturbs the equilibrium between the causes of 


waste and supply, in such a way as to add its 
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action to the causes of waste, is a cause of disease.” 
In medicine, every abnormal condition of supply 
or of waste, in all parts, or in a single part of the 
body, is called disease. In different temperaments, 
habits, and periods of life, the same cause of dis- 
ease will produce very different effects; hence, the 
importance of a just application of remedial prin- 
ciples, because the same method of cure may restore 
health in one individual, which if applied to ano- 
ther, may prove fatal in its effects. But in all 
cases, due regard must be paid to the vivifying 
agency of the blood, for it must ever continue to 
be the most important element in the restoration 
of a disturbed equilibrium, and the ultimate and 
most powerful cause of a lasting vital resistance, as 
well in the diseased as in the unaffected parts of 
the body. Thus, in some diseases, oxygen may be 
administered with the greatest advantage to render 
diseased products harmless, or to destroy them, or 
to prepare them for expulsion from the body, and 
restore the equilibrium of the body. I have found 
inhalation of oxygen of very great use in cases of 
indigestion, nervous debilitated conditions of the 
mind and body, and in chronic affections of the 
liver and kidneys, asthma, paralysis, uterine affec- 


tions, and externally applied, it is of benefit in 
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chronic swellings of the joints. Inhalation of 
oxygen is also of great use in debilitated muscular 
cases, arising from a sedentary mode of life in warm 
rooms, wherein the expanded air contains but little 
oxygen; hence, stupor, head-ach, langour, and 
inactivity of the mind and body, with shifting 
pains, and general irritability, &c. 

Persons leading a sedentary life, seldom exert 
themselves sufficiently to expand their lungs so as 
to change the volume of air in them, consequently 
the black blood returned by the capillary vessels 
and the veins to the heart, in order to pass through 
the lungs, does not meet in the latte: a sufficient 
volume of oxygen to oxidize the iron contained in 
it for arterial circulation, so that the blood is not 
sufficiently vitalized to stimulate the different 
secerning organs. Thus, when the lungs, liver, 
kidneys, and skin, fail to part with the carbon of 
the blood, by converting it first into carbonic acid, 
during its circulation in the lungs, the secretions 
become vitiated, and disease is established. In 
elderly people obesity, gout, rheumatism, paralysis, 
stupor, mental distress, and cutaneous affections, 
are thus produced. 

In our climate, during summer, when persons 


eat much, and drink wine or spirits freely, the 
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carbon and hydrogen which they consume, either 
from the debilitated condition of their digestive 
organs, or the want of sufficient oxygen in warm 
rooms, are not properly oxydized, that 1s, converted 
into carbonic acid and water, and the unassimi- 
lated nitrogen of the food, along with the unburned 
or unoxidized carbon, is too tardily expelled in the 
urine, or by the intestines, and thus diseases often 
arise, and functional or organic affection of the 
liver, kidneys, or digestive organs are produced. 
In winter, when persons take exercise in the open 
air and inspire oxygen freely, and thereby increase 
the desire and necessity for food, containing carbon 

and hydrogen, an increase in the same ratio of the 
generation of heat in the body takes place in order 
to counteract the cold. Hence, in warm climates, 
seasons, or rooms, the whole of the carbon intro- 
duced into the system by a generous diet is not 
consumed, the temperature of the air is too high, 
and the oppressive heat does not allow of an in- 
crease in the number of respirations by active 
exercise, in order to proportion the waste to the 
amount of food taken, and disease of the liver, 
lungs, kidneys, or stomach, ensues. This is the 
true cause, I believe, why we have so many cases 


of indigestion, nervousness, and kidney affections, 
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and oxygen gas, judiciously administered, is the 
best means of cure. 

Diseases of the respiratory organs frequently 
arise, I believe, from congestion of the vessels with 
blood, containing an oxydised carbon. ‘The fact 
that consumption is less frequent in the northern 
countries, as Russia, Norway, and even England, 
than amongst the inhabitants of France, Italy, 
India, and Malta, has justified my reproach of the 
practice of sending our consumptive patients to 
the south, instead of the north, where the atmos- 
phere is dry and contains most oxygen, which was 
intimated in my last work upon “ Irritation of the 
Spinal Nerves, as the source of derangement of the 
principal organs of the body.” 

Further experience has confirmed my opinion 
that oxygen is not the cause of phthisis, or that it 
increases the disease when established; for if it 
did, the disease would be more common in the 
northern than in the eastern climates, where the 
volume of oxygen is necessarily greater in con- 
densed air, than in the heated and expanded air of 
southern climes; nor would Priestly have found 
inhalation of oxygen so advantageous as he did, in 
those cases he has published, or myself, in some 


cases, and particularly in cases of chronic bron- 
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chitis. In many diseases substances are pro- 
duced, which are ordinarily incapable of assimi- 
lation, but by a low diet, or an extra supply of 
oxygen, they are readily removed. 

All vital motion and activity arises from the 
mutual action of the oxygen absorbed from the 
atmosphere by respiration, during every moment 
of man’s life, and the elements of the food. Man 
daily receives into his system 324 ounces of 
oxygen, and ought, therefore, to receive in the 
shape of nourishment, as much carbon and hydro- 
gen as would suffice to supply 24 pounds of blood 
with these elements. Hence, a deficiency of food, 
or a want of power to convert it into a part of the 
organism, both indicate a want of resistance, and 
either may be a negative eause of the cessation of 
the vital process, or in other words, produce death. 

A good atmosphere, freely supplied, oxygenates 
and destroys numerous impurities that would other- 
wise lurk in the system, and develop disease. 
The blood then is subject to incessant varieties in 
its precise chemical constitution, and the lungs dis- 
charge from the blood large quantities of offensive 
volatile products. ‘The respiratory tubes should 
be clear of disease or obstruction, to enable the 
lungs to vitalize the blood, the product of food, 
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even where there is abundance of pure air, and how 
much more so in a close and impure atmosphere ; 
a man in a bad atmosphere cannot probably eat 
more than one-half the quantity he requires in 
pure air; hence, disease depending upon debility 
ensues in the lungs, or in some other organ most 
prone to disease. Thus disease of some organ may 
ensue, depending upon starvation, although the ap- 
petite had been daily satiated. I have, therefore, 
found the utmost advantage from administering 
oxygen to persons moving in the higher circles, and 
persons much engaged in close rooms, as lawyers 
and merchants. It not only creates an appetite, but 
quickly dissipates symptoms depending upon defi- 
cient action of the secreting organs. In many 
cases, I have found advantage in placing patients 
in body baths, containing a certain portion of 
oxygen, added to the common atmospheres ; it is 
quickly absorbed by the skin, produces its usual 
effect of exhilarating the spirits and exciting the 
torpid secretions, and is particularly serviceable in 
certain chronic affections of the skin. 

The gratifying result of my experience in various 
cases, would scarcely be conceived by persons not 
acquainted with the various diseases in which the 


lungs perform a very promiment part, in relieving 
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the body from the noxious products that abound 
in it, and in which the per centage of carbonic acid 
discharged was considerably beyond the amount 
evolved in health. Indeed, offensive odours, dis- 
charged from the lungs and surface of the body, 
in particular stages of disease, indicate the great 
importance of allowing every facility to the lungs 
and skin to operate according to the laws that 
regulate the diffusion of gases. The functions of 
the animal economy appertaining to respiration 
and transpiration depend upon a full oxygenating 


influence of an abundance of pure air. 
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CHAPTER V. 
OXYGEN. 


OXYGEN is the principal element that comes into 
play in all the more peculiar effects produced by 
the action of the air on the living frame. It forms 
one-fifth part of the air, by measure, and is an 
agent equally singular for the extent of its dis- 
tribution, and the important purposes which it per- 
forms in the general economy of the globe. It 
constitutes eighth-ninths of the water of the globe, 
by weight, and about one-half of its more abundant 
solid contents—so far as has been ascertained ; 
whilst its power on the material world is more 
marked than that of any other substance, by the pro- 
perty it possesses of sustaining slow combustion 
with all varieties of animal and vegetable matter. 
When oxygenation is imperfect from excess of 
food, defective respiration, or other causes, the 
system is generally overburdened with fat, or the 


liver and kidneys become deranged in their func- 


OXYGEN. 51 


_ tions, in consequence of the carbon of the fat, cir- 
culating in the blood, and not being converted into 
carbonic acid and thrown off by the lungs, a pro- 
cess denominated by the immortal Harvey “ venti- 
lation of the blood.” The oxygen of the air, ab- 
sorbed in the lungs, is circulated by the heart and 
arteries through every portion of the body, ena- 
bling all the organs of secretion to prepare and re- 
move from the blood the respective fluids necessary 
for the continuance of health and life; hence, 
oxygen is called vital air, and the blood, the “ vital 
stream.” The necessary heat of the blood, is, pro- 
bably, kept up by the conversion of the elements 
of food into exydized products, by the agency of gal- 
vanic electricity, the absorption of light, or by fric- 
tion, that is, the conversion of one kind of motion 
into another, but which affects our senses differently. 
Heat varies in degree according to the intensity of 
the chemical action, which produces it; for in- 
stance, in man, the quantity of oxygen consumed 
varies according to the temperature and density of 
the air, the degree of motion, labour, or exercise; 
the amount and quality of the food, the compara 
tive warmth of the clothing, and, also, according 
to the time when the food is taken. Hence, the 
importance of the judicious application of oxygen 
D2 
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to remove the cause of disease; the unoxydized 
material remaining in the system of the sedentary, 
and of persons indulging too freely in food and 
undue warmth, as well as in persons of debilitated 
frame, who cannot forego the accustomed luxuries, 
or take the necessary exercise, in order to consume 
the superabundant carbon. ‘The healthy condition 
of the secreting organs cannot be maintained 
without due consumption of oxygen or vital air, 
and by its use I have recovered the normal func- 
tions of the vegetative and generative organs, 
which had previously suffered from the causes above 
mentioned. 

The good effect of ozygen in removing the 
potsonous effect of carbonic oxide gas, is seen in 
a case published in the second edition (p. 714), of 
Dr. Christison’s work on poisons. <A gentleman, 
after exhausting the air of his lungs, “inhaled 
pure carbonic oxide gas, three or four times, upon 
which he was suddenly deprived of sense and mo- 
tion, fell down in a state of stupor, and continued 
for half an hour apparently lifeless, and with the 
pulse nearly extinct. Various means were tried 
for rousing him, without success; till, at last, his 
lungs were inflated with oxygen gas. Animation 


returned rapidly ; but he was affected for the rest 
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of the day with convulsive agitation of the body, 
stupor, violent head-ach, and quick irregular 
pulse ; and after his senses were quite restored, he 
suffered from giddiness, blindness, nausea, alter- 
nate heats, and chills, succeeded by feverish, 
broken, but irresistible sleep’’. 

Venous blood, before reaching the heart, 1s made 
to pass through the liver; arterial blood, on the 
other hand, passes through the kidneys: and these 
organs separate from both all substances inca- 
pable of contributing to nutrition. Those new 
compounds which contain the nitrogen of the 
transformed organs, are collected in the urinary 
bladder, and being utterly incapable of any further 
application in the system, are expelled from the 
body, and their amount may be ascertained by 
analysing the urine. Those, again, which contain 
the carbon of the transformed tissues, are collected 
in the gall-bladder, in the form of a compound of 
soda,—the bile, which, passing into the abdomen, 
mixes with the chyme. All those parts of the bile 
which during the digestive process do not lose 
their solubility, return during that process into the 
circulation in a state of extreme division.” 

To produce healthy secretions, or the proper 


change of the elements of food—exercise in fresh 
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air is necessary ; the want of it, and undiminished 
clothing, are equivalent to a deficient supply of 
oxygen, for when these circumstances occur, the 
animal absorbs much less oxygen than is required 
to convert into carbonic acid the carbon of the 
substances destined for respiration. Excess of 
carbon, obtained from food, over inspired oxygen, 
must create fat, or disease, according to the pre- 
disposition of the body; hence, animals stall-fed, 
become fat much sooner in warm and confined air; 
and by being kept quiet, than in the open air with 
liberty to exercise themselves. The liver also of 
geese becomes soft and very large when kept quiet 
in warm rooms. For the same reason, human 
beings are subject to obesity and vitiated secre- 
tions, as gall stones, stones in the kidneys and 
urinary bladder, enlarged glands, gout, rheuma- 
tism, nervous pains, indigestion, acidity, debility- 
lowness of spirits, and nervous symptoms of infi- 
nite variety of form. 

It cannot be denied, that uncontaminated or 
pure air is essential to health, and even to life ; 
and every one knows, or should know, that air 
which has once been breathed, is not fit to be 
inhaled again, and that if breathed again repeatedly 


it induces langour, head-ach, and, in the last 
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degree, death. In Dr. Reid’s work on Ventilation, 
he observes, ‘‘ Were chemicals employed to absorb 
carbonic acid and moisture, and to exale oxygen, 
from time to time, there is no limit to the period 
that life might be sustained, so far as air is neces- 
sary.” 

It appears to be universally admitted, that a 
low diet diminishes the necessity for much air, and 
that, on the other hand, where there is little air, 
there cannot be a great appetite for food. In the 
present state of society, a large share of the evil 
not unfrequently attendant upon dinner parties, 
does not arise so much from individuals having 
taken more than their constitution requires, or can 
digest, but rather from the vitiated air with which 
the system is usually surrounded at such periods. 

Notwithstanding all that has been said upon the 
importance of fresh air, yet few have acquired, to 
its full extent, the taste for pure air, and fewer 
still provide for the salutary enjoyment of it. In 
fact, pure water and pure air are the two essentials 
to the most important functions of healthy life,— 
respiration and perspiration; to the soundness of 
the skin and the lungs. I have found that persons 
after dinner parties and balls have been quickly 


relieved of their dry skin, head-ach, and lowness 
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of spirits, by inhaling oxygen gas a few times; 
indeed, I have often been told by my patients, 
that they never had a gentle perspiration over 
their bodies, except after inhaling the oxygen, 
which always ensured a cheerful state of mind, 
instead of that miserable feeling with which they 
had been previously afflicted. 

During the winter, in large or small parties, in 
more or less closed rooms, it can scarcely be pos- 
sible for the company to be supplied with the 
required volume of fresh air, since each human 
being inhales about a gallon of pure air each 
minute, and more in volume of impure, or ex: 
panded air, which is sixty gallons an hour! Sup- 
pose, then, that each person were to inhale his 
supply from a reservoir of pure air, through a 
pipe applied to his mouth, so that none but what 
was perfectly pure could reach his lungs, it is plain 
that there should pass, into every apartment, sixty 
gallons an hour for each person, which would give 
to ten individuals six hundred gallons. Besides, 
in large parties, pure air will not readily enter 
apartments filled with contaminated air, even sup- 
posing the doors or windows were allowed to be 
left open for the purpose; large fires should be 


kept up to draw air into the rooms, and to carry 
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the vitiated air up the chimney. Thus fires are 
salutary, for they draw in more air than they con- 
sume, and thus keep up a constant circulation. 

Private families, merchants, and lawyers, inha- 
biting small rooms, suffer for want of a sufficient 
quantity of vital air, particularly in seasons when 
fires are not necessary to warm the body, as then 
the atmosphere cannot enter to oxydize sufficiently 
their blood, or to stimulate their organs to the per- 
formance of their respective vital functions. I 
have often observed hysterical paroxysms, spasm, 
cramps, indigestion, &c., attacking young persons 
when thus confined in closely inhabited rooms, 
tesisting the usual remedial means, because the 
cause of the morbid action was unsuspected by the 
practitioner. 

Spasm, cramps, and langour, are affections of 
the muscles, or of their fibres, depending either 
upon causes in these organs themselves, or on sym- 
pathy with causes influencing the nerves of the 
brain or spine, or on the condition of the blood, 
which has not been properly oxydized, or which 
is charged, as Liebig supposes, with peroxide of 
iron; hence affections of nervous centres arise in 
an infinite variety of forms. 

When spasm and cramps occur without direct 
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local injury to the nerves of the affected muscles, 
they generally indicate a much greater derange- 
ment in the system than is generally associated 
with the terms of spasm and cramps. In all cases, 
the nerves of the affected organs should be traced 
to their origin, in the centres of the nervous 
system, the brain, or spine. The healthy functions 
of the brain, liver, kidneys, skin, and generative 
organs, is maintained by the condition of the 
blood after it passes through the lungs, inasmuch 
as their respective nerves depend upon the same 
cause for power to supply them with their requisite 
nervous energy; in short, the vital functions of 
the body depend upon the joint agency of the 
blood and nerves. In these conditions must be 
primarily sought, in the absence of mechanical 
injury, the cause of debilitated mental faculties ; 
langour, palsy, spasm, cramp, functional and 
organic derangements of all the principal organs. 
In inflammatory disease of the lungs, and of 
the kidneys, we invariably find that the patient 
quickly becomes delirious, in consequence, most 
probably, of the poisonous effect of the black blood 
upon the brain, which has not been properly 
oxydized in the lungs, or the nitrogenous portion 


of it removed by the kidneys ; and in affections of 
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the liver, the patient is afflicted invariably with 
considerable despondency, in consequence of the 
carbon of the blood not being oxydized and 
removed. Thus, the prisoners in the black hole 
at Calcutta, became quickly delirious, in which 
state many died immediately, and the rest soon 
after of debility, and of symptoms resembling 
scurvy. 

Every interruption to the nutrimental process, or 
to the transformation of the blood into new com- 
pounds, under the influence of oxygen introduced 
into the circulation, must establish disease. Secre- 
tions of the different organs must of necessity 
contain the products of the metamorphosis of the 
tissues, no longer required in the system. Thus 
the urine contains those products of metamor- 
phosis which possess the most nitrogen, and the 
bile, those which are richest in carbon. Liebig 
says that “ from all the tissues which in the vital 
process have been transformed into unorganized 
compounds, it is clear that the elements of the 
bile, and of the urine, added together, must be 
equal in the relative proportion of these elements 
to the composition of the blood.” 

Unic-acid is formed by the kidneys, from wine 
and rich fat food, which, when quickly secreted, 
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disappears by administering oxygen, probably, 
aided by the influence of the nervous energy, or 
vital force. When the uric-acid diathesis is present, 
and when the acid is unduly secreted, muscular 
exercise in the open and cold air, to a degree to 
produce perspiration freely, is recommended, be- 
cause oxygen in the latter temperature is greater 
in a given volume, and exercise must be brisk to 
produce perspiration, and respiration must be pro- 
portionally quick. Reading out loud, singing, 
and frequent respiration, have been recommended 
for the same purpose, @. e. of increasing the amount 
of oxygen absorbed; warm rooms, rich diet, and 
more sleep than is necessary to repair fatigue of 
the previous day, are to be avoided. 

According to Liebig, substances which contain 
no nitrogen, by combining with the oxygen which 
has been inspired, hinder the action of the oxygen 
on the uric-acid; therefore, a moderate quantity 
of meat, with a much smaller quantity of bread, 
is the best diet. Thus, the oxygen will find but 
little non-nitrogenous matter in the blood, and will 
act more readily on the uric-acid, changing it into 
urea and carbonic acid. Dr. Wilson Philip in his 
paper on diet, published in the sixth volume 


of the Medical Transactions {page 212), writes: 
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“That a diet composed of a large proportion of 
animal food tends to lesson the disposition of 
lithic-acid, and to increase that of the phosphates.” 
In the uric-acid diathesis, patients will not generally 
conform to the rules of exercise ; I have, therefore, 
directed the above rules of diet, and administered 
oxygen, and gentle aperients which act upon the 
liver, and have thus diminished quickly the fat 
and non-nitrogenized matter in the blood. When 
the evacuations are dark-coloured, the action of the 
liver is torpid, and calomel, colocynth, aloes, colchi- 
cum, &c. are beneficially administered. I gene- 
rally administer some of these remedies, or tur- 
pentine, before I commence with the oxygen. 
When this gas is administered, I give it in pro- 
portion of one volume to twelve or sixteen volumes 
of atmosphere, once a day. I thus soon produce 
a softness of the skin, with gentle perspiration, 
that greatly relieves the patient from his prior 
heated, dry condition. 

In cases of torpid or vitiated secretions, I am 
quite satisfied that flannel next the skin, warm 
bed-clothing, rooms, &c., are highly objectionable. 
In 1834, I published my Introductory Lectures, on 
Deformities, &c., wherein I pointed out the in- 


jurious effect of flannel next the skin in certain 
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temperaments. In Liebig’s work on Organic Che- 
mistry, (page 253), he thus writes: “ Let us now 
suppose, that heat is abstracted from the whole 
surface of the body; in this case the whole action 
of the oxygen will be directed to the skin, and in 
a short time the change of matter must increase 
throughout the body. Fat, and all such matters as 
are capable of combining with the oxygen, which is 
brought to them in a larger quantity than usual, 
will be expelled from the body in the form of 
oxydized compounds.” 

When defective oxygenation exists, the various 
preparations of iron should be given, to increase the 
amount of red particles in the blood, and thus in 
the capillaries influence the quantity of oxygen 
which is absorbed ; I have also found, that in the 
serous temperament, the benign influence of inhal- 
ing the oxygen is increased, by the patient at the 
same time taking iron. In lax and debilitated 
cases, this mode of treatment is highly to be com- 
mended. Absorption of oxygen by the skin, is 
another pleasant mode of administration. Gases 
act upon the constitution when thus absorbed (as 
substances do when mixed in water, or in steam 
baths), either upon the nerves or upon the blood; 


on the nerves as stimulant, or sedative; and they 
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remove from the blood extraneous substances which 
may have been absorbed into it. Liebig, in his 
Animal Chemistry (p. 62), says, “The acetate 
of potash, given as an enema, or simply as a bath 
for the feet, renders the urine alkaline.” Doubt- 
less the benefit derived at Toplitz, by those subject 
to gout, depends on the absorption of alkaline 
matter by the skin. The baths at Toplitz are 
recommended to be used early, or before food is 
taken in the morning, in order that the secretions 
lost during the night, may be made up by ab- 
sorption from the bath ; for, it 1s well known, that 
if the patient either drink the waters, or any other 
fluid, the absorption and the effect of the bath are 
much less. The treatment of diseases by oxygen 
gas, and other factitious airs, and medicated baths, 
is but beginning to excite attention. 

It is in the highest degree probable, that the 
amount of oxygen may be increased in the system 
by means of nitrous oxide. Professor Graham 
states, that when in solution, it possesses none of 
those stimulating properties which it exercises 
when absorbed as a gas. I found lately the 
advantage of giving oxygen, in the case of a 
gentleman who consulted me respecting the great 


inconvenience he experienced by his stoutness ; 
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he could scarcely walk, talk, or breathe without 
inconvenience. | Hat-makers, who necessarily 
breathe chlorine gas, according to a statement made 
by a Belfast hat-manufacturer, and published in 
Dr. Christison’s work on poisons, never become 
fat; and all who jom the workmen fat, soon 
become slender and lean, and yet retain their 
health, and live to a great age. It appears that 
the poisonous effect of the chlorine is overcome by 
habitual exposure to its influence ; the only incon- 
venience to which it temporarily gives rise being 
acidity of the stomach, which is readily combatted 
by the administration of chalk or other anti-acids. 

It is an established fact, that no animal will 
fatten upon food strongly impregnated with salt. 
The salt furnishes, by decomposition, a superabun- 
dance of alkali to the blood, and the oxygen, acting 
simultaneously upon the living tissues, gives rise 
to scurvy. Sailors, confined to hard junk, on 
board ship, in long voyages, being almost entirely 
deprived of non-nitrogenized food, become lean, 
and ultimately suffer from scurvy. A knowledge 
of these facts, led me to direct my patient to use a 
diet in which salted provisions formed the chief 
item: at the same time, as an auxiliary, he was 


directed to take active exercise. His bowels were 
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regulated by gentle aperient medicine, and he 
inhaled, daily, oxygen gas. By these simple 
measures he was, in the space of a few months, 
reduced to a healthy standard, and the morbid 
deposition of fat was gradually absorbed. 

It is necessary to avoid warmth by dress, fires, &c., 
because oxygen is the active cause of the waste 
of matter in the animal body; and is greater 
in quantity and effect in a cold than na warm 
atmosphere. Liebig observes, that ‘‘ Vital power 
requires for its manifestation a high temperature, 
and is diminished by muscular motion (p. 243), 
so that at equal times and temperatures, the 
amount of change in the albuminous tissues, for 
instance, may be taken to be directly proportional 
to the amount of muscular action (p. 245); and, 
in equal times, with equal muscular action, if we 
surround a part of the body with ice or snow, there 
occurs, more or less quickly, in consequence of 
the loss of heat, an accelerated change of matter 
(p. 252). Thus we may, indirectly promote change 
by hastening the formation of the ultimate pro- 
ducts from these tissues. 

“This may be done by increasing the action of 
the oxygen, by multiplying the blood globules, 


and by abstaining from non-azotised food, also by 
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giving alkali to promote the formation of bile, or 
choleric acid, and by giving an excess of albumi- 
nous food, which may supply the waste of the 
tissues.” (p. 259). Liebig, also, has shown that 
oxygen is by far the most important agent in these 
changes, and that the quantity inspired varies with 
the temperature, dryness, and density of the air. 
An increase of its amount may be taken into the 
body by exercise, because the consumption, in 
equal times, may be represented by the number of 
respirations, and the number of respirations is 
smaller in a state of rest than during exercise or 
work, or least during sleeping, and greatest in 
exertion. 

Therefore, to lay in bed but little, and to breathe 
cold air, are necessary to remove undue fat. We may 
also increase the action of oxygen upon the body, 
by diminishing the quantity of those substances 
on which the oxygen acts, by aperients, and par- 
ticularly by those medicines which produce a 
secretion and evacuation of bile. The bile may be 
considered a higher carbonaceous substance, which 
Liebig considers to be re-absorbed into the system ; 
and, when acted on by oxygen, assists in the 
formation of animal heat. 


Other physiologists look on the excretion of bile 


OXYGEN. 67 


as supplementary to the excretion of carbonic acid 
by the lungs; thus, Carpenter, in his Physiology, 
(p. 425), says “ By the liver, the carbon is excreted 
in the form of a fluid, whilst by the lungs it is 
thrown off in a gaseous form.” Purgatives are in- 
dicated, in all cases where it is desirable to lessen 
the quantity of carbon in the blood, in order to 
permit a freer action of oxygen on the uric-acid, 
tissues, &c. By various preparations of iron, we 
may also increase the amount of red particles in 
the blood, and thereby its capacity for oxygen. 
Since the above principles are applicable for the 
reduction of fat, and also of power generally, the 
opposite principles must be correct to obtain power 
and flesh. Indeed, we know, that by diminishing 
the amount of alkali in the blood, and by giving 
non-nitrogenous food, the scurvy is cured or pre- 
vented, in consequence of such substances being 
acted on, instead of the tissues of the body.— 
Hence, vegetable acids, as sugar, wine, beer, wort, 
treacle, potatoes, &c., have been used with the best 
effects to cure scurvy and restore the physical 
power of the prostrated and scorbutic sailor. In 
such a case, it is extremely probable, that when 
excess of alkali exists in the blood, the vegetable 


acids, instead of passing through the system, com- 
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bine with the alkali; and the salt which is formed, 
after being converted into carbonate, by the action 
of the oxygen, is carried out of the system. 

The prior debility, experienced by sailors, before 
the physical symptoms of scurvy develop then- 
selves, is doubtless the consequence of the undue 
quantity of alkali in their blood, derived from their 
salted provisions, and the consequent action of 
oxygen upon the tissues of their bodies. Dr. Bed- 
does, and others, have observed that scurvy breaks 
out generally after a storm, not, however, as the 
consequence of the agitation or commotion of the 
elements, but arising from the extra physical 
duties required from the men at those times, 
thereby rendering them still more obnoxious to 
oxygen. 

Scurvy, in all respects, is a converse disease to 
gout, which is the result of long continuance of 
the secretion of uric-acid, from excessive eating, 
sleeping, want of exercise, constipation, and little 
secretion by the skin, which all tend to lessen the 
amount of oxydation which is necessary to remove 
those substances which result from the metamor- 
phosis of the tissues of the body. In short, as 
Professor Liebig observes, the practice recom- 


mended for the prevention and cure of gout, in all 
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ages, has been temperance, early rising, regular 
walking exercise in the open air, alkalis, and 
medicines to act upon the liver and the skin, 
clearly indicates that the want of oxygen is the 
cause of gout, and the promotion of its action the 
only means of effecting a cure, or of preventing a 
return of the affection. 

When men lose the desire for active exercise 
they are apt to indulge unduly in the luxuries of 
the table, warm rooms, and much sleep; con- 
sequently the oxydation of substances necessary 
to be removed from the blood does not take place, 
and from this cause arise gout, dyspepsia, nervous 
pains, apoplexy, palsy, stones in the gall and 
urinary bladders. 

The cure of gout, and its prevention, are most 
assuredly to be effected on the principles I adopted 
with my lusty patient—oxydation of injurious sub- 
stances—the objects to be sought, are a change in 
the blood, and free perspiration, in order to over- 
come that acid state of the secretions of the skin, the 
stomach, and the urine, which arises in gout, from 
a want of the action of oxygen on the non-nitroge- 
nous principles of the food. The effects are greatly 
aided by administering internally,—or assisting 


externally by baths,—such medicines as soda, pot- 
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ash, or magnesia. The undecomposed acids, in 
the gouty system, for want of due oxygen, sup- 
plied by means of the skin, are neutralized by 
alkalies, and lactates, or acetates are formed ; care 
should, at the same time, be taken, that all food 
from which acid is most readily formed in the 
system, be avoided, that is, all non-nitrogenous 
food, especially vegetables containing starch, su- 
gar, Kc. 

The diet should be simple, and very moderate 
in quantity, because by eating heartily of animal 
food, the blood becomes loaded with excess of those 
principles which can only be carried off by the 
action of the oxygen. Abstinence acts somewhat 
in the same manner, as the inhaling factitious 
oxygen, that is, by supplying no fresh fuel, whilst 
respiration of oxygen remains undiminished to 
consume gradually the non-nitrogenous (carbona- 
ceous) substances in the circulation. If respira- 
tion be quickened by muscular exertion, the effect 
will be greater by additional oxygen being ab- 
sorbed. Liebig’s views of the relation between 
gout and secretion of uric-acid, and oxalate of lime 
calculi, shew that their dependance is on the 
want of the action of oxygen, and my success in 


curing gout by inhalation of oxygen, confirm 
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also the practical value of the theory; and also 
shews the facility with which urinary secretion 
may be altered, by the action of oxygen, as is seen 
by the fact, that uric-acid may be converted into 
carbonic acid and urea. 

Nervous energy is obtained by food and sleep, 
and when these are insufficient to supply the 
‘vital force, general debility quickly ensues, with 
more or less irritability of the system, tending to, 
or concentrating itself upon, some organ that is 
least able to resist, and diseased action takes place 
according to the peculiar predisposition or tempe- 
rament of the patient. Again, the latter conse- 
quences take place when too much food and sleep 
are indulged in, because the oxygen is not suffi- 
ciently inhaled by the lungs, and absorbed by the 
skin, to oxydize the blood, and to prepare for re- 
moval the useless matter of transformed tissues. 
Hence, this matter acts as poison and engenders 
disease, as venous congestion of some organ, mus- 
cular and painful nervous affections. Liebig ob- 
serves that, “ As an immediate effect of the mani- 
festation of mechanical force, we see a part of the 
muscular substance loses its vital properties, its 
character of life; this position separates from the 


living part, and loses its capacity of growth, and its 
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power of resistance. We find that this change of 
properties is accompanied by the entrance of a 
foreign body (oxygen) into the composition of the 
muscular fibre (just as the acid lost its chemical cha- 
racter by combining with zinc) ; and all experience 
proves, that this conversity of living muscular fibre, 
into compounds destitute of vitality, is accelerated or 
retarded according to the amount of force employed 
to produce motion. Nay,it may safely be affirmed, 
that they are mutually proportioned; that a rapid 
transformation of muscular fibre; or, as it may be 
called, a rapid change of matter, determines a 
greater amount of mechanical force; and con- 
versely, that a greater amount of mechanical 
motion (or mechanical force expended in motion) 
determines a more rapid change of matter.” 

From this decided relation between the change 
of matter in the animal body, and the force con- 
sumed in mechanical motion, no other conclusion 
can be drawn than this, that the active or available 
vital force, in certain living parts, is the cause of 
the mechanical phenomena in the animal organ- 
ism. ‘The amount of motion, and the quantity of 
living tissues transformed are proportional to the 
quantity of oxygen inspired and conveyed to every 
part with the arterial blood, to form oxydized com- 
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pounds by its union with separated substances from 
the living organs during their functional action. 
A small portion of oxygen serves to produce the 
change of matter, and to determine the separation 
of living parts and their conversion into lifeless 
compounds, as well as the formation of the secre- 
tions and excretions. Thus indolent, or very lusty 
people, who do not take exercise, are relieved of 
their cough and difficulty of breathing, torpid or 
vitiated secretions, &c., by the action of organs, 
induced by electricity, the mfluence of which, 
prepares what is thereby separated for the forma- 
tion of secretions and excretions. Liebig says that, 
** Practical medicine has long since answered the 
question, ‘what becomes in man of the com- 
pounds of proteine taken in excess; what change 
is undergone by the superabundant nitrogenized 
food?” ‘The blood-vessels are distended with ex- 
cess of blood, the other vessels with excess of their 
fluids, and if the too great supply of food be kept 
up, and the blood, or other fluids adapted for 
forming blood, be not applied to their natural 
purposes, if the soluble matters be not taken up 
by the proper organs, various gases are disengaged, 
as in the process of putrefaction, and the excre- 
ments assume an altered quality in colour, odour, &c. 
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Gentlemen who live generously, and leading a se- 
dentary life, are continually met with, complaining 
of heated skin, clammy white tongue, head-ach, 
acrid eructations, oppressed breathing, fickleness, 
irritability, or considerable despondency, amounting 
to a desire to seek death, with disinclination to all 
mental or physical occupation, and with a very 
low degree, and even sometimes absence, of animal 
passion. Females are similarly affected, and this 
state is attended with considerable derangement of 
the uterine functions, or a total loss of the gene- 
rative function, or power of conception; some 
fancy that they hear in their sleep, or even while 
awake, heavenly music, or a diabolical conversa- 
tion, or recommendations, in a whisper, to destroy 
themselves. 

Patients of the above description, are generally 
only functionally and not organically affected, and 
are capable of being quickly either cured or greatly 
benefited, by inhalation of oxygen, and the use of 
galvanism, and other simple remedies, and a judi- 


cious diet. 


CHAPTER VI. 
DISORDERS OF THE GENERATIVE FUNCTIONS. 


Spermatorrhea.—The extreme paucity of pub- 
lished medical information upon causes that influ- 
ence depressingly the animal passions concerned in 
the generative function, is much to be regretted, 
since many healthy, and comparatively young per- 
sons, attribute the absence of natural feelings to 
premature decay, and passively submit to the in- 
conveniences arising therefrom. Yet such patients 
would be most anxious to recover the healthy func- 
tions of other organs, as the secretion of bile, or the 
restoration of sight or hearing. This indifference 
in patients is generally, however, only apparent, 
and they refrain from applying for medical advice 
from misplaced delicacy ; whilst others silently, both 
mentally and morally, suffer poignantly from dis- 
appointment attending the want of success in the 
treatment of their medical advisers. Finally, they 
become the dupes of these unprincipled fellows 
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who advertise their obscene trash, in the “ quacks’ 
corner” of the newspapers, &c., to catch and 
plunder the unwary and anxious. 

To prevent the dire consequences of such treat- 
ment, it is to be hoped that respectable medical 
practitioners will devote hereafter more attention 
than hitherto, both to the functional and organic 
derangements of the generative organs. I shall 
not, in the present work, enter into the varied and 
important subject ; but I shall shortly publish my 
experience, in a distinct treatise, on spermatorrhea, 
or involuntary emission, and other defective func- 
tions of the generative organs. A subject fraught 
with the deepest interest, both as regards the 
patient and society, and it is to be hoped that 
medical gentlemen will for the future investigate 
scientifically such diseases, and grasp from the 
destruction of quackery their afflicted fellow- 
creatures. : 

The secretion of semen being continuous, and 
not occasional, as is supposed by some, an adult, 
who leads a life of continence, must necessarily pass 
it daily; or, after urinating, or involuntarily in 
sleep, more or less frequently. ‘These natural effects, 
alarm some people, and they readily believe the 


interested explanations of the impudent quack 
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whose daily advertisements too often succeed in 
attracting the unwary. 

It must, however, be admitted, that occasionally 
these effects are induced by general debility, arising 
from habitude, or vicious practices, or from irrita- 
bility of the bladder, or rectum, engendering in 
the constitution an over-susceptibility, or imsus- 
ceptibility of the generative organs, that occa- 
sionally induces disease of some vital organ, or 
nervous fits, such as epilepsy, &c. 

When spermatorrhcea is a morbid affection, it 
is not only a frequent occurrence during sleep, but 
occurs unaccompanied by rigidity of the penis. A 
condition that continues so when sexual intercourse 
is attempted, and the act is therefore, incomplete, 
or the ejaculation of the semen is too precipitate, or 
painful, or not at all, with little or no pleasurable 
sensation, and impotence is thus established more 
or less complete. At this stage, the mind, memory, 
and physical powers, become debilitated, and the 


brain, lungs, heart, or bowels, fall into a chronic 
state of disease, terminating in partial or complete 


paralysis of the limbs, and the sufferer leads a 
miserable existence. 
Indulgence in vicious school habits, (mastur- 


bation), or undue sexual intercourse during youth, 
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are well known to occasion paraplegia, by pro- 
ducing softening of the spinal marrow, as if the 
excitement of the sentient nerves, and of the 
reflex actions, as they are called, ended in an 
alteration of the structure of the centre of the 
medulla. Such cases may be distinguished from 
those of caries, by the extremities being more or 
less affected, sensation impaired, and there is more 
spasm of the muscles than is usual with ordinary 
caries ; the mind is weakened, so that the memory 
is defective, and the patient is subject to low spirits 
and fits of crying ; the countenance is pale and the 
pulse feeble, and there is a down cast look of sus- 
picion and shame, while no part of the spine can 
be fixed on as the exact seat of disease. -When 
direct questions are put to them as to their habits, 
they will acknowledge their vicious habits, and 
frequently also, the vice of drunkenness. The 
intemperance is, also, a cause of paraplegia, and 
produces a want of power of retaining the urine 
for any length of time, and the bowels, unde 
these circumstances, are very costive, the patient 
is nervous and cries easily, is frequently con- 
vulsed, particularly after masturbation, or has 
twitchings of the limbs, whether they be in a 


paralytic condition or not; therefore, in paralytic 
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cases of young people, the cause should be ascer- 
tained before the treatment is determined on, 
which must vary according to the cause, and more 
particularly in respect to the vicious cause. 
Spermatorrheea, in a morbid degree, not only 
occurs during sleep, but when the bowels or the 
bladder are relieved; thus, a eontinual drain is 
kept up upon the constitution, day and night; the 
latter, however, often ceases, in consequence of the 
former. When the seminal apparatus is inflamed, 
or irritable, and particularly that portion of it 
situated near the prostrate part of the urethra, the 
muscular ejaculators of the semen and urine become 
irritable, and are easily acted upon by small portions 
of those fluids from various causes; such as stric- 
tures, masturbation, gonorrheeal affections, and 
their injudicious treatment, imtemperance, late 
hours, hemorrhoids, fissures, strictures of the 
rectum, ascarides, and other intestinal worms. 
Neglect, also, in washing the sebaceous matter 
around the glands, under the prepuce, cause irrita- 
tion, as well as absolute continence, by the con- 
sequent continuous distention of the vesicule semi- 
nales. In all cases, it is of great importance to 
determine rightly upon the cause of spermatorrhea, 


in whatever degree it may be; whether it be in- 
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flammation, irritation, sympathy, habitude, or 
debility. In the absence of an inflammatory 
cause, Lallemand’s treatment, by once or twice 
applying the nitrate of silver to the urethra, is 
decidedly the best; simple diet and preparations 
of jzron must be added, with the cold douche 
twice a day. 

The nitrate of silver may be dissolved in pro- 
portion of two to six grains to an ounce of water, 
and injected into the urethra, two, three, or four 
times a day; but, when this plans fails, then the 
caustic should be applied to the membranous por- 
tion of the urethra. A common bougie, or cathe- 
ter, is to be first passed along the urethra, and 
when the urine begins to escape, mark the length 
on the instrument used, and an inch short of that 
length, is the armed caustic instrument to be ap- 
plied, and twirled around the urethra, for about 
an inch and half of its membranous portion. 

Aphoria or Sterility.— When this disease is de- 
pendant upon organic causes, it may be irreme- 
diable; but, it is often as difficult, and generally 
more so, to ascertain whether it be so, or dependant 
on functional derangement of a temporary duration. 

It is not at all uncommon for a woman to give 


birth to children, seven, ten, fifteen, twenty, and 
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even twenty-three years after marriage. Over sus- 
ceptibility, an excited condition, or the opposite 
state of inertia of the uterine system, or of the ner- 
vous system, in general, are the prevailing causes. 
The latter condition is generally found in the 
nervous temperament, accompanied by leucorr- 
heea, the former, in the same cases, with painful 
menstruation. 

Dysmenorrheea is generally met with in persons 
who do not sufficiently exercise their muscular 
system, so as to exhaust that portion of the nervous 
energy obtained by food and sleep, and thus 
oxydize properly the blood and the carbon of the 
transformed tissues. Hence, dysmeorrhcea is com- 
mon in the luxurious or indulged portion of the 
fair sex, and very seldom in those who are actively 
engaged in work, requiring muscular exertion. I 
have administered the oxygen in cases of sterility, 
with the utmost advantage. 

In cases of leucorrhcea, which had resisted the 
usual remedial means, I have also found inha- 
lation of the oxygen of much advantage, and 
believe that few of these cases may not be cured 
in the absence of organic causes, by oxygen, gal- 
vanism, and tonic medicines containing iron and 


ammonia. ‘Two ladies, after having been married 
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five and seven years, without having, I believe 
ever conceived, although, as usual, they said they 
had several mishaps, became patients of mine, in 
consequence of intolerable sufferings from dys- 
menorrheea, and were not only cured by oxygen 
and electricity, but actually became pregnant, and 
gave birth to fine children, and one of the patients 
is again pregnant. 

Sedentary habits, stimulating food, and warmth, 
engender those unfavourable conditions of the 
uterine system in which conceptions do not take 
place after marriage. There are numerous inter- 
mediate conditions between over rigidity, and laxity 
of the uterine system, unfavourable for the normal 
periodical and generative functions; yet I have 
not met with a single case in which the above 
treatment proved objectionable. 

In using galvanism and electricity, it is well to 
mention, that the fluid should be passed frequently 
from the nipple to the sacrum, and from the latter 
to the pubis, and again from the latter parts to the 
mamme. The well known reciprocal sympathy be- 
tween the uterus and the mamme, is indicated by 


the latter becoming tender or slightly full at the 


catamenial periods. ‘The uterus sympathises also 
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with the mamme, for Dr. Rigby has found that 
hemorrhage after parturition may be stopped by 
putting a child to the breast, although there be no 
milk ; and it also acts in preventing a recurrence of 
heemorrhage by exciting contraction of the uterus. 
The late Professor Gregory was consulted by a 
lady, who had repeated miscarriages, followed by 
dreadful hemorrhage. Finding that the breasts 
were full of milk, he recommended a lusty child 
to be applied to them, and to continue to suckle 
for nine months; the plan not only stopped the 
hemorrhage at the time but insured the next 
pregnancy, which terminated in a favourable time, 
and by the birth of a healthy, fine child. 

The laborious poor are frequently prolific, and 
suffer but very little during gestation and par- 
turition. Conception is favoured by an unstimu- 
lating diet and exercise, whilst the contrary habit 
is unfavourable, and thus suggest to my mind 
the use of oxygen, electricity, friction to the 
spine, and muscular exercise. The condition 
below that of robust health is more favourable for 
conception than the opposite state; thus we find 
poor Irish and Scotch women very commonly giving 


birth to ten, fifteen, and twenty children, yet, for 
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want of proper food to sustain their strength to 
suckle them, more than one-half, or three-fourths 
die during infancy, and not uncommonly, all of 
starvation, or as an indirect consequence of low 
diet. 


CHAPTER VII. 


ON THE ADMINISTRATION OF GASES AND FACTI- 


TIOUS AIRS. 


I sHALL now take a retrospective view of what has 
been done in pneumatic practice, which for the 
last forty years has been only sparingly pursued, 
in consequence of the inconvenience of its applica- 
tion, and the saving of time that is effected in order- 
ing a pill or a mixture; thus, the public has been 
tutored to confide principally, in swallowing, at 
short intervals, nauseous medicines, as if inhala- 
tion of gases, rules for diet, and exercise, formed 
but insignificant, or not most important principles 
in the theapeutic art. Yet, ancient and mo- 
dern authors, have commended medicated vapours, 
among whom may be named Hippocrates, Galen, 
Alberti, Thilenius, Beddoes, Lavoisier, Priestley, 
Hufeland, Cotterreau, Corrigan, Elliotson, Scuda- 
more, and many others. In diseases of the respi- 
ratory organs, they found the usual mode of treat- 
ing them futile, and tried, successfully, inhalation. 
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Although the proportion of oxygen in the atmos- 
phere, is doubtless, the best for average health, 
still its volume must vary with the temperature 
of the inhaled air, consequently, medical men have 
found that in certain diseases, that an increase of 
oxygen gas, over the natural proportion in which 
it is fouind in the atmosphere, is exceedingly bene- 
ficicial, because oxygen, in warm close rooms, as I 
have already pointed out, is continually found to be 
insufficient to preserve health, whilst carbonic acid, 
under similar circumstances, isfound proportionably 
too abundant; the latter circumstance, produces 
headach, dry hot skin, and lowness of spirits. 
Those cases of indigestion accompanied by 
nervousness, are very common amongst the luxu- 
rious and the sedentary, or persons much engaged 
in over-warm or close rooms. In the summer, the 
air is much more charged with humidity than the 
winter; thus inhabited rooms of ordinary size, 
without a current of air, soon become over-charged 
by carbonic acid moisture. In consequence of the 
two latter causes, persons who enter a room from 
the open air, thus inhabited, feel depressed by its 
heat and closeness, whilst the inhabitant is com- 
plaining of chilliness. A small fire, even in the 


summer, 1s advantageous in a room numerously 
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inhabited, in order to dry the air and produce a 
current to carry off the exhaled carbonic gas, and 
supply its place by oxygen, in order that the 
functions of the secerning organs of the inmates 
may be healthily performed. 

The temperature of the body, even in a warm 
room, when insufficiently supplied with oxygen, 
is reduced below the standard that is engendered 
in the open air, although the individual may be 
complaining of a sensation of undue heat, amount- 
ing to feverishness. 

I have constantly observed fn increase of con- 
sultations soon after fires are left off amongst mer- 
chants, lawyers, and persons engaged in sedentary 
occupations who are congregrated during the day 
in confinement. 

These cases, caused by atmospherical changes, 
are accompanied by nervousness, headach, acidity, 
dry hot skin, pain of the back and limbs, and 
general prostration of mental and physical power. 
Diseases of the skin are, also, frequently induced 
by the same cause, and removed like the other 
affections, by the judicious use of oxygen and 
tonics, as will be hereafter pointed out. 

Persons of sedentary habits seldom sufficiently 


change the volume of air in their lungs, conse- 
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quently insufficiently oxydized blood is allowed to 
circulate, and to derange the functions of the nerves 
of the brain and spine, and, thereby, more or less, 
all the organs of the body. Hence, in partial 
paralysis of the limbs and nervous affections, I 
have given patients most decided relief, by the 
inhalation of oxygen, by electricity, friction, and 
muscular action ; even in paralysis of a limb, the 
muscles recover their action by the above means ; 
the frequent directing the mind to the voluntary 
muscles will alone excite in them nervous energy. 

There are a number of cases on record, where, 
from bad conformation of the heart, and adjacent 
great blood vessels, part of the blood only tra- 
verses the lungs; the rest passes into the arteries 
againin the dark disoxygenated state, in which it 
returns from the veins, and thus gives the individual 
somewhat the appearance of a corpse recently 
drowned or strangled ; the lips are a violet or dark 
blue or livid colour, as well as the skin and under- 
part of the nails. Such persons are always ex- 
tremely feeble, slight exertion of the muscular sys- 
tem brings on weariness with panting for breath ; 
similar to what is experienced by persons ascending 
high mountains, want of oxygen is the cause most 


generally of these symptoms, or it may be in con- 
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sequence of starvation, induced by a want of a change 
in the elements of respiration, in which case the 
oxygen consumes the tissues of the body; this is 
the case in sea-scurvy, the salt meat not contain- 
ing oxgen, and the salt having a great affinity 
for oygen, the person is thus quickly reduced in 
strength. Muscular action consumes oxygen, as 
already stated upon the authority of Liebig, 
although the same theory was published nearly 
fifty years ago, by Dr. Beddoes, who, also, sug- 
gested, that had the prisoners in the black-hole at 
Calcutta, kept quiet, instead of making vehement 
struggles, many more might possibly have survived. 

Dr. Beddoes relates the following experiment, 
amongst others, with two half-grown kittens, of 
the same litter, one was teazed to make efforts, for 
half-an-hour, and then put into an air-tight vessel, 
in which it lived forty-eight minutes; the other 
lived fifty-six minutes in the same vessel. 

It was also proved by Dr. Beddoes, that an 
animal will live longer in a closed vessel, after 
having inhaled vital air (oxygen), than another 
without having done so; and that the same animal 
can resist extreme cold for several minutes longer, 
and also live longer when put under water. Since 


the time the work of Dr. Beddoes was written, 
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the science of chemistry has made astounding 
advances; consequently we now readily detect 
many erroneous deductions made by him, and my 
practical observations, aided by our improved know- 
ledge of chemistry, has enabled me to obtain a 
greater degree of success in the treatment of cuta- 
neous affections, ulcers, &c., than was obtained 
at any time by Dr. Beddoes. | 

Dr. Ingenhousz first communicated to Dr. Bed- 
does, the fact that, carbonic acid gas will remove 
instantly the pain arising from removing the 
protecting formation after a blister. This was 
tried by Dr. Beddoes, and found to be true. I 
have applied this gas is painful ulcers, and in two 
cases of cancer, with most satisfactory results ; one 
of the cases is now under treatment. I have also 
found that the bisulphate of carbon is exceedingly 
useful in chronic scrofulous tumours, in allaying 
pain and dispersing them. Cloride of carbon 
has been of late recommended in cancer; doubt- 
less the beneficial element of this compound, is 
its carbon. The ligneous naptha has also of 
late been found, in bronchial affections, to allay 
the cough, and lesson the secretion of phlegm, 
and asserted to have cured tuberculous pthisis. 


In many cases, I have had an opportunity of 
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trying the effects of this remedy, and am satisfied 
it is a valuable medicine in chronic bronchial 
affections ; but that it 1s capable of curing tuber- 
culous consumption, I have in many trials had no 
satisfactory evidence; although, Iam bound to 
say, 1t has generally allayed the troublesome cough, 
and in some cases, the hectic fever and morning 
sweats. Here, again, it is the carbon that does 
all the good; I have, therefore, been induced to 
try the inhalation of carbonic acid gas, diluted 
with the atmospheric air, in proportion to one 
cubic inch to five ; it is not improbable, that one 
of the causes of consumption may be the want of 
power to render the non-nitrogenous substances 
which are taken as food, servicable for respiration. 
Whether this supposition, hereafter, be found to be 
correct or not, carbonic acid gas both inhaled and 
as a bath, is a valuable remedy. Doubtless, all 
inhaled remedies, applied immediately to the dis- 
eased lung and to the blood of the patient, must be 
more effectual, than when swallowed digested, 
diluted, and circulated in the blood vessels, &c. 
Indeed, this latter plan of swallowing medicine, 
has hitherto proved, and is, I believe, likely to 
continue most unsatisfactory. 


Liebig observes that, “ the living body is never, 
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in any state, saturated with carbonic acid; that it 
is capable of taking up an additional quantity, 
without any apparent disturbance of the function 
of the blood globules.” Thus, for example, after 
drinking effervescing wines, beer, or mineral wa- 
ters, more carbonic acid must necessarily be ex- 
pired, than at other times. In all cases, where 
the oxygen of the arterial globules has been partly 
expended, otherwise, than in the formation of car- 
bonic acid, the amount of this latter gas expired, 
_ will correspond exactly with that which has been 
formed ; less, however, will be given out after the 
use of still wines, than after champagne. ‘The 
more explicit application of the carbonic acid gas, 
will be illustrated hereafter by cases. 

When gases are introduced into the stomach, 
they cannot have either so good, nor so injurious, 
an effect upon the system, as when taken into the 
lungs, since they must first, like medicine, be 
mixed with those things met with in the stomach, 
and bowels, such as muriatic and sulphuric acids, 
which are usually secreted in the upper portion of 
the tube, as is the hydrosulphuric acid in the lower 
portion of it; besides alkalis, which the stomach 
and intestines will now and then secrete, accord- 


ing to a persons’ state of health, and, thereby, be 


GASES AND FICTITIOUS AIRS. 93 


partially or totally altered in their character and 
effect. 

When carbonic acid gas is swallowed by drink- 
ing champagne, soda-water, seidlitz-water, and in 
other effervescing drinks, it is always found harm- 
less, and sometimes beneficial. Yet, if inhaled, 
the carbonic acid gas would suffocate or poison the 
individual, or bring on the prior condition, a lassi- 
tude and a sensation similar to what is experienced 
by travellers ascending very lofty mountains, be- 
cause, at a certain altitude, the rarefaction of the 
air precludes the due supply of vital gas (oxygen): 
hence, the panting and dyspneea, and the very fre- 
quent acts of respiration, the traveller is obliged to 
undergo, in consequence of his black or disoxygen- 
ated blood, after its passage through the muscles, 
during walking, not being renewed with oxygen in 
the lungs, which is consumed in proportion to the 
degree of their action; therefore, without the vivi- 
fying stimulus of oxygen atony of the muscular 
system, and extreme lassitude necessarily ensues. 

The effect of a warm climate upon soldiers and 
sailors, according to statistical reports prepared for 
government, in 1840-1, by Dr. Wilson and Major 
Tullock, appears in the two services somewhat 


differently, arising, probably, from the difference 
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in their habits and condition. The soldiers are 
more affected with diseases of the heart, liver, 
stomach, and intestines, than the sailors; and 
the latter, are most exempt from hcemoptysis 
and phthisis, whilst soldiers are less subject to 
catarrh, pneumonia, and pleuritis. These active 
complaints of the respiratory organs may be 
attributed, I conceive, to the continual exposure of 
the sailor to rain and the spray of the sea, and to 
his interrupted sleep; to the turning out of his 
close and heated sleeping place in a state of copious 
perspiration, to take his turn on the watch on 
board, during the cold and heavy dews of the 
night. Another cause is the salt meat, without 
fresh vegetables, consequently, the muriate of soda, 
or kitchen salt, abounds in their tissues and blood. 
The sailors, who accompanied Lord Anson round 
the world, were so dreadfully afflicted with scurvy 
that very many died, and of those who returned 
home, few were free from the effect of their hard 
fare; most had severe ulcers, either of recent date 
or old ones reopened, that had been disunited after 
having been cured for twenty and thirty years; 
also, fractures that had been united for twenty 
and thirty years before, became disunited. These 


facts prove, that new formed parts, eschars, &c.; 
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are weaker than original parts, and that fresh 
animal and vegetable food, or a due supply of car- 
bon, will quickly heal ulcers and fractures, for the 
men all quickly recovered ashore. Charcoal has 
for a long time been found extremely efficacious in 
correcting putridity, and in disposing ulcers to 
heal, in consequence of its tendency to unite with 
the oxygen of the air. A mixture of oxygen and 
hydrocarbonate, in proportion of one of the latter 
and three of the former, four quarts of which was 
mixed with sixteen of atmospheric air, and in- 
haled once and twice a day, and gradually increased 
to five or six quarts, was found by Mr. Barr to be 
most successful, in a case of an ill conditioned, 
painful, and large ulcer of the elbow-joint, that 
had greatly reduced the patient’s health. I have 
had a patient lately sent to me with scrofulous 
ulcers of the knee-joint. I began the treatment 
by administering oxygen, one quart to twelve of 
amospheric air, and continued to do so daily, with 
the aid of alterative remedies, consisting of bitters 
and some iodine, which soon had the desired effect 
of considerably benefitting the general health, and 
somewhat lessening the irritability and ill condi- 
tioned state of the ulcer. She was in town only 


seven weeks, and returned home quite well. 
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It will, perhaps, be objected to, the treatment by 
inhalation, that as internal remedies were adminis- 
tered in all cases I relate, the benefit might, with 
as much propriety, be ascribed to their operation, 
as to the inhalation. In answer, I must observe, 
that an immediate and decided relief to the pati- 
ent was given by the inhalation of oxygen, and 
other gases, particularly in cases of oppressed 
breathing, langour, nervousness, and derangements 
of the liver, kidneys, and urinary organs,—such as 
could not be ascribed to any other cause; that 
various medicines, which had been tried in many 
cases, by other practitioners, had proved ineffec- 
tual; and that, in similar cases, I have wholly 
failed to produce the same benefit by internal 
medicines alone. Disease of the lungs is, for the 
most part, more or less complicated with some 
error of other organs ; and, indeed, the same may 
be said of the liver, stomach, and kidneys, they 
soon become morbidly affected by sympathy, and 
again cured by restoring the normal functions of 
those organs. Thus it is well known, that the 
generative organs when only functionally de- 
ranged, soon produce in women hysteria and 
mental depression, whilst disease of the respira- 


tory and the digestive organs soon derange the 
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generative organs ; therefore, it would be contrary 
to good sense to pursue in any case an exclusively 
local treatment, although I consider local treat- 
ment to be essentially important. 

The surgeon, who often has immediate access to 
the seat of disease, justly considers it necessary to 
join constitutional with local treatment. Not, 
however, I must here observe, that I consider the 
jnfluence of the inhalation to be merely local ; 
for example, a patient with affection of the 
lungs, liver, or of the digestive organs, will ex- 
press that from the oxygen he finds an improve- 
ment of the appetite, and a greater elasticity of 
mind, or cheerfulness, with gentle perspiration 
and regularity of the bowels. The soothing effect 
and relief from constitutional irritation is a most 
remarkable effect of oxygen. 'To amend the con 
dition of the functions of a vital organ of such im- 
portance as the lungs, and at the same time, the 
condition of the blood, is indirectly to alter and 1m- 
prove the whole system in the most certain manner. 
Laennec, when speaking of the treatment of phthisis 
pulmonalis, thus sums up his observations, and 
his remark is applicable to the treatment of any. 
other diseased organ—* In order to make a direct 
attack upon the disease, we ought probably to be 
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able to correct an unknown alteration in the assi- 
mulation or nutrition,” that is, an alteration in 
the state of the fluids of the body. 

Chlorine has been recommended by many prac- 
titioners for the cure of tuberculous consumption, 
and diseases of the air passages, and in these cases 
the more distressing symptoms, it is said, were 
quickly relieved by it. In 1804, the medical qua- 
lities of chlorine were accidentally discovered, by 
the observing that men engaged in bleaching ma- 
nufactories, who had been subject to complaints of 
the lungs and air passages, were quickly restored 
to health, by inhaling the chlorine continually 
evolved in the process of bleaching. Dr. Cottereau, 
at Paris, was about the first who gave a trial of 
chlorine for the cure of consumption, and he con- 
structed an apparatus to apply it to the respiratory 
passages, and found, he says, much success in its 
application in practice. 

Those practitioners, who regard consumption as 
incurable, leave their patients to their fate with- 
out an effort to save them; although Laennec, 
Andral, Hope, Murray, Clarke, Carswell, and nu- 
merous other modern pathologists, have published 
examples of the healing of tuberculous ulcers.— 


M. Baudet states that, in one hundred and ninety- 
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seven autopsies, promiscuously made, he found ten 
instances in which cicatrization existed in the lungs, 
without the presence of tubercles, and in eight 
cases, one or more cavities were discovered in 
different stages of cicatrization. 

Pathological anatomy must be admitted to have 
clearly shewn, that unassisted nature has effected, 
now and then, cicatrization of tuberculous ulcers 
in the lungs; also, that certain remedies, directly 
applied to them, will cause their healing in the 
usual manner, by a growth of a fibrous or semi- 
cartilaginous membrane, or by becoming indurated 
by a deposit of lymph. Drs. Murray and Scuda- 
more, have published several successful cases of 
cure by inhalation of iodine; and Dr. Bennet, in 
his work, entitled “‘'Theatrum Tabedorum,” (chap. 
de Halituum et Suffituum), records many cases of 
pulmonary disease, cured by inhalations of various . 
gases and watery vapour. From very extensive 
trials, for some years past, I am fully satisfied that 
some cases of consumption are remediable, and 
often cureable, by inhalation of some of the gases, 
that would inevitably prove fatal by depending 
upon administering medicines by the stomach, ac- 
cording to the usual system. I am well aware 
that this assertion will astonish those who have 
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made up their mind, that consumption is incurable, 
and they will, as they generally do, set down the 
few practitioners, who believe it, as quacks; never- 
theless, the result of practice, and post mortem 
examinations of some scores, convince me that the 
disease may both be arrested, and cured, by the 
plan of applying gases, and vapours, to the seat of 
the disease, in whatever part of the lungs it may 
be seated. 

The benign effect of the inhalation of oxygen, 
in restoring the normal functions of the digestive 
and secreting organs, and thereby, sympathetically, 
the respiratory organs, will be shewn in the fol- 
owing cases : 

A lady, aged thirty-one, short and slight, and 
evidently of a weak constitution, subject to a win- 
ter cougli, was seized with heemoptysis some months 
since ; the discharge of blood was not large, and 
did not continue beyond twenty-four hours. I was 
consulted in April, and found her affected with 
very irritable cough, short breathing, a painful 
state of the chest with oppression, very disturbed 
sleep, and night perspirations ; the urine deposited 
a lateritious sediment, the expectoration was copi- 
ous, of a greenish colour, with a faint disagreeable 


odour. She complained of great debility, the 
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pulse was 92 to 100. The animal heat was 100, 
and daily, about noon, a hectic paroxysm came 
on. The following were the indications by the 
stethoscope and percussion: pectoriloquy at the 
apex of the right lung, and suspicions at the apex 
of the left; dull sound generally on the nght 
side, especially at the superior part, also, at the 
upper part of the leftlung. I drew the conclusion, 
that probably each lung was tuberculous; that 
tubercles occupied the right, extensively, and that 
there was ulceration at its apex. 

I directed her to live upon dry food as much as 
possible, and to avoid stimulating drinks, except a 
glass of ale or porter at dinner and supper. 

I commenced the treatment on the 14th, with 
inhalation of oxygen and atmospheric air in the 
proportion of seventeen volumes, or quarts, of the 
latter, and three of oxygen. 

16th.—The mixed air produced no evident effect. 
I administered four quarts of oxygen to seventeen 
of air, which produced a cheerful sensation and 
gentle perspiration, and also ordered one of my 
rubbers to rub the spine and chest for twenty 
minutes, with tincture of aconite made warm. The 
pulse was an hundred after these operations, hav- 


ing increased about ten strokes in a minute. 
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18th.—She was sensible of a very soothing in- 
fluence from the inhalation, it caused an easy 
expectoration, relieved the cough most satisfactorily, 
and rendered the breathing at once comfortable. 
In four days the pulse was reduced to 86, and the 
animal heat to 98. 

19th, 20th, 21st.—The whole plan of treatment 
agreed perfectly, the odour of the sputa is less 
unpleasant ; the noon paroxysms have ceased and 
her sleep is better. 

27th.—The means have been continued daily, 
pulse 90, sleeps better, night perspiration less, the 
shortness of breathing and the troublesome cough 
are materially mitigated, and the painful sensation 
about the chest wholly absent—appetite better, 
her spirits higher, and she feels less fatigue, and 
dyspnoea on motion, her countenance -is evidently 
more healthy—the urine is clear. 

May 25th.—The amendment is still more con- 
firmed, the pulse was reduced to about 78, the 
animal heat to its natural standard, 97°, the res- 
piration quite comfortable: the cough very slight, 
the spwta small in quantity, and consisting chiefly 
of frothy mucus, and the nights were passed with 
good sleep without hectic perspiration. 


June 6th.—I have continued the means almost 
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daily from the commencement of the treatment ; 
she now walks a mile or two daily without fatigue, 
and up stairs without shortness of breath, palpita- 
tion and cough as formerly. The paleness of skin 
_ has given way to the natural appearance, and her 
cheeks, lips, and nails have acquired a rosy tinge. 
She spoke in terms of the highest praise of the 
inhalation ; and, as the patient was very intelligent 
and minute in her observations, I attached the 
more importance to her report. She stated, that 
it invariably gave ease and comfort to her chest, 
quickly improving the breathing, and _ relieving 
the cough. 

Asthma, depending upon functional derange- 
ments, will generally be removed or alleviated 
by inhalation of oxygen a few times. I have 
observed that when patients begin to inhale, they 
take but very little at each inspiration, however 
much diluted with atmospheric air; they should, 
therefore, be directed how to exhaust the air in 
their lungs, and inspire fully. Some little practice 
is necessary ere they can fully extend their lungs, 
and the trouble in doing so, will always be amply 
repaid by additional health. The countenance 
becomes clear, with an increase of colour in the 


cheeks, in consequence of greater proportions of 
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oxygen being absorbed by the blood in the lungs 
from the atmospheric air. When oxygen is in- 
haled, mixed with atmorpheric air, 1 invariably 
observe that the eyes beco.ne more animated, and 
the livid, sallow, or doughy complexion, is soon 
changed for that of the clearness usually attending 
health. Two quarts, of oxygen mixed with four 
hundred quarts of atmospheric air is enough to 
effect the above changes; indeed, I have of late been 
induced by the result of my practical observations, 
to dilute the oxygen in many cases of paralysis 
with the above proportions of atmospheric air. 

The following case of Mr. Danby, written by 
himself, and published by James Watt, Esq., was 
the cause of my giving a trial to extreme dilu- 
tion of oxygen, and which was m the proportion 
of two quarts to four hundred. 

Mr. Danby says: “ I was seized with tremors, 
spasms, and lost the use of my hands and feet ; 
the hands were pendulous, I was obliged to be 
fed and dressed like a child, quite helpless, having 
no use of the limbs, being carried from place to 
place—countenance of black yellow; appetite 
gone, and nights truly dreadful. A week had not 
passed from the time of my first inhaling the vital 


air, before my appetite returned, and my nights 
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were rendered comfortable and refreshing, and my 
spirits very great—and my countenance consider- 
ably altered. Before the month was out, the 
motion of my hands were so far restored, that I 
could compose catches and glees, and in six weeks 
I could use my crutches. I ail nothing now but 
weakness, the consequence of previous indisposi- 
tion.” 

Mr. Danby observed that, “‘ when he inhaled two 
quarts to four hundred of atmospheric air, he felt 
a comfortable glow extending to his finger ends, 
and three quarts of vital air to sixty pints of 
atmospheric air, caused, after its inhalation, excru- 
ciating and wandering pains and a feverish night.” 

In scrofulous habits and serous temperaments, 
the modified air is of great benefit in restoring 
tone and dispersing tumours in the glands of the 
neck, and affections of the eyes and ears. I have 
found that in the scrofulous diathesis, and when 
the mucous, or serous membranes are affected, 
either in the acute or chronic forms, and particu- 
larly the latter, that oxygen, much diluted, acts 
most benignly in removing the diseased action, 
and restoring the healthy condition of the affected 
tissues or glands. 

In various forms of scrofulous affections in 
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children, such as diseases of the eyes, ears, glands 
in the neck, and affections of the skin, partial or 
complete paralysis of limbs or muscles, and general 
debility without any apparent cause for so much 
prostration of strength, [I have found oxygen, 
nitrous oxide, or galvanism to effect cures in a vast 
number of cases after months and years trial of 
grey powders and the use of iron, In various forms, 
sea-bathing, &c.; and, in not a few, who had the 
additional or supposed advantage of foreign spas, 
had failed even to mitigate the progress of the 
affections. | 

Children, afflicted with scrofulous affections, are 
frequently attacked with disease of the respiratory 
organs, in consequence of the want of nervous 
power or energy to fill their lungs sufficiently by 
breathing, and thus to oxydize their blood, hence 
the above diseases come on with prostration of 
strength, and disease of the cartilages or bones of 
the spine and joints, or a rickety condition of the 
frame. These cases cannot be cured by medicines 
alone, for the means of obtaining power are more 
or less deficient, that is, the power of digesting the 
food, and of oxydizing the product of the blood, 
preparatory to its conversion into part of the living 


frame. 
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Children, in consequence of prostration of 
strength, or disease of some organ, are rendered 
incapable of taking exercise to fill and change the 
air in their lungs quickly, and thus to oxydize the 
blood sufficiently. Consequently, I commence with 
oxygen inhalation, in a certain degree of dilution, 
according to the age and strength of the patient, 
and its effect upon the system. , 

When power is obtained by improving the di- 
gestive functions, I then direct remedial means to 
the local affection. When paralysis of particular 
muscles of a limb is present, I administer the 
nitrous oxide gas, or apply galvanism. I have 
found that when power of the muscular system, &c. 
is in a certain degree obtained, and the pro- 
gressive tendency to disease is overcome, that the 
plan of strengthening, locally or generally, the 
debilitated muscles, adopted very judiciously and 
successfully by Mr. Hamon, practitioner of Gym- 
nastic and Hygeinic exercises, and others, is 
highly advantageous to patients in restoring a 
healthy tone of the frame, and equalizing the 
muscular power, and thereby obviating certain 
forms of deformities. 

It would be useless to give cases in illustration 


of the successful application of oxygen, nitrous 
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oxyde, and galvanism, in the debilitating affections 
of children, since I have already pointed out the 
principles on which they should be used; and the 
following adult cases in the practice of other me- 
dical men will prove their success. I prefer refer- 
ing to others, lest my successful practice should be 
regarded as an over zealous advocacy of the appli- 
cation of factitious airs, galvanism, electricity, &c., 
but it is my intention, to give additional cases that 
I have superintended, which will, 1 trust, however 
astounding, carry conviction to theminds of the 
most sceptical of my professional brethren. 

The following cases I have taken from Dr. Bed- 
does’s work on the medicinal use of factitious airs, 
published in 1795, in order that my readers may 
not suppose that my confirmed opinion of the in- 
estimable value of oxygen, nitrous oxyde, and other 
gases, as remedial agents, in certain medical and 
surgical cases, is not founded upon the best autho- 
rity, 2. e. experience suggested and guided by the 
talent of a Beddoes, Davy, and others, on the con- 
tinent. 

The cases will be selected, not te confirm on 
another, but to point the appropriate cases for in- 
halation, &c. I shall content myself by relating 


the leading facts of the cases, since many of them 
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are unnecessarily minute and occasionally irrela- 
tively described. 

J. Patterson, aged 45, (page 64,) patient of Mr. 
HMill’s, communicated by Dr. Thornton, was sub- 
ject, from the age of fourteen, to eruptions on his 
face, when Mr. Hill saw him his face was “ en- 
crusted over with humours, several purple blotches 
on his body, many hard scales or scurfs about his 
arms, and a dark-coloured deep ulcer in his leg, 
which gave out an ichorus and fcetid discharge. 
He had also lost his sight nearly eighteen months.” 
These complicated evils had resisted the well- 
known abilities of Messrs. West, Carr, Turnbull, 
Wathen, Phipps, and others. This case being re- 
commended by Mr. Phipps to Mr. Hill, he gave him 
the vital air, (oxygen), blended with atmospheric 
air, as an alterative of the blood, strengthening 
his constitution with chamomile tea and bark, and 
Mr. Phipps continued those applications to the 
eyes, which, before the purification ef the blood 
proved unsuccessful. 

“‘ After a few weeks inhalation of the modified 
atmosphere, I had the satisfaction of seeing him 
with a face perfectly clear and smooth, large white 
scales fell from his hands and arms; the dark 


purple ulcers on his body, and the vitiated ulcer 
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in his leg were healed, and he had so far recovered 
his sight, that he had at first a blue, then a 
brighter light before him; and, after a regular 
attendance during four months, he was able to 
discriminate different objects in the street.” 

Dr. Thornton relates the history of another case 
in the next page: “ The subject of the next case 
is a widow lady. She had a humour in her right 
leg which deprived her of exercise, and had pro- 
duced a painful and discoloured sore in that part, 
of above eighteen years standing; four years of 
which time she was attended by Pott, and twenty- 
seven months by Sharp; but neither of these 
eminent surgeons were able to effect a cure. After 
only three weeks inhalation of the vital air, a 
violent itching came on, and in another week this 
leg was rendered as sound as the other.” 

A lady, a mother of five children, consulted me 
in April 1844, respecting varicose veins of the 
legs, with great pain in the foot, ankle, and legs, 
but more particularly of the left leg; her nights 
were greatly disturbed—she was unable to walk 
because of the pain that followed; to this eircum- 
stance she attributed her difficulty of breathing, 
cough, head-ache, want of appetite, acrid eructa- 


tions, continual thirst, and inconvenient stout- 
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ness. My patient being of the serous tempera- 
ment, I attributed her dyspectic symptoms, reple- 
tion, and nervousness, to over-indulgence for many 
years. I commenced the treatment with turpen- 
tine draughts, followed by gentle purgatives and 
tonics, and to the swollen and painful part of the 
legs, applied the bisulphuret of carbon gas in the 
usual manner, and on the 1dth of April she began 
inhalation of vital air, diluted with a portion of 
atmospheric air; and, although her spirits were 
on that morning exceedingly low, and she was 
very irritable, and had not eaten any breakfast, and 
scarcely anything the day before,—immediately 
after the inhalation she had a pleasurable glow 
and gentle perspiration, and her spirits became 
better. 

16th.—She informed me that she had enjoyed 
her dinner with her family at seven o’clock, and 
slept well during most part of the night, and got 
down stairs before twelve o’clock, and hoped still 
toimprove. [again renewed the gases as before— 
the legs were much relieved of their usual pain, 
and the turgidity was altered for the better. 

17th.—Slept well, and the pain in the legs 
less, and she began to feel a power in them; her 


spirits were better, and she came down stairs at 
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eleven o’clock and enjoyed a little breakfast— 
Ordered the ammoniated tincture of iron in infu- 
sion of buchu, and used the gases. 
18th.—Informed me she felt, from the time she 
inhaled yesterday, a pleasurable lightness of spirits 
until she went to bed, and that she enjoyed hey 
dinner—experienced but little pain in the legs, 
but slept badly and got down stairs late with low 
ness of spirits; the medicine was continued, and 
I administered the gases. 
19th.—My patient informs me she feels much 
better in every respect, less acidity and thirst, and 
lowness of spirits—the urine is not so frequently 
passed, and more natural in colour, like sherry. 
She informed me that it used to be very pale and 
frequently passed. I noticed also the pulse was 
fuller than formerly, and the tongue cleaner, the 
papille being more erect and rough, a sure sign of 
tone. No pain in the legs, and the swelling is 
decidedly decreased—the remedial means repeated 
as before. 
20th. Continues to do well, having slept well 
all night, enjoyed her breakfast, and experienced 
since no acidity, fullness or langour, but on the 
contrary, a considerable degree of elasticity of mind 


and body, having breakfasted before ten o’clock, 
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rode out to the park, and walked for an hour 
before lunch. I found, however, the veins of the 
legs fuller than they were yesterday, probably 
from having walked a little too long; she said she 
had no pain, and her breath was quite altered for 
the better, as well as the cough, and all the ex- 
cretions were healthily carried off, without medi- 
cine, saving the ammoniated tincture of iron and 
oxygen inhalations. Formerly the skin was either 
hot and harsh, or disagreeably clammy from per- 
spiration, it 1s now soft, without a sensation of ex- 
ceeding heat or cold. 

It is scarcely of any use to pursue the history of 
the case, inasmuch as the remedies were continued 
with but slight variation, and it progressed with 
but few troublesome interruptions, to a most pleas- 
ing termination, and she now enjoys good health. 

In Dr. Beddoes’s work (page 72), the follow- 
ing case, by Dr. Carmichael, is so similar in the 
symptoms and result of treatment, that were I to 
describe the symptoms and treatment of some 
twenty cases I have met with in practice, they 
would not illustrate more satisfactorily the advan- 
tages of oxygen. 

“S$. P. aged 18, complains of universal langour 


and debility, palpitation, and difficulty of breath- 
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ing on the slightest exertion, especially in going 
up stairs; she is much emaciated, and her skin is 
universally pale ; her feet and ankles,’ for some 
months past, have become oedematous towards even- 
ing, but more particularly after using exertion. 
She complains of pains in her stomach, and fre- 
quent cough, attended at times with pain of her 
side ; bowels regular, appetite impaired ; pulse one 
hundred and twelve. She has never menstruated, 
nor had any of the symptoms usually preceeding 
that evacuation. She first began to complain about 
two years and a half ago; since which time she 
has taken different medicines, but without advan- 
tage. 

Feb. 14th.—I directed her to inhale daily a 
mixture of oxygen and atmospheric air, in pro- 
portions of three volumes to seventeen, this pro- 
duced no evident effect. I directed six quarts of 
oxygen diluted with fourteen of common air. 

February 23.—This augmentation rendered her 
nights restless, and she complained of great gene- 
ral heat. Cough more frequent. 

26th.—Her evenings are still restless, cough en- 
creased; pain of her stomach not abated; pulse 
110 to 125. I directed her to use the modified air, 


in proportions, at first prescribed. 
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March 1.—Sleeps better, thinks she is less hot ; 
cough less ; pain in stomach not abated. 
6th.—Pain of her stomach less—appetite 
mended ; thinks that her spirits are higher than 
usual; and that she feels less fatigue and dyspnoea 
on motion; appearance of countenance more 
healthy, cough less; dyspnoea and palpitation 
much relieved, sleeps well; oedema of feet and 
ancles less, except after unusual fatigue. 
13th.—Continues to recover, in every respect ; 
cough nearly gone; no return of pain of her sto- 
mach for some days; complains of dyspnoea or 
motion so little, that she can walk a mile, or more, 
without fatigue. : 
20th.—Health improved; paleness of skin giv- 
ing way to the natural appearance; her cheeks, 
lips, and nails, have acquired a rosy tinge; not 
yet menstruated, nor are there any signs indicative 
of such a change; but, as it depends upon a cer- 
tain tone of the arterial system in general, I have 
little fear, but that it will be established with the 
complete restoration of her health, which desirable 
event, there is every reason to believe, is at no 


great distance. 


CHAPTER VIII. 


NITROUS OXYDE GAS. 


Tuts gas is decidedly a powerful remedial agent, 
in restoring muscular energy in paralytic or con- 
tracted limbs, loss of voice, and cases of general 
languor ; particularly in hysterical or nervous cases. 
I have administered, by inhalation, the nitrous 
oxyde gas, in two cases, to young ladies who 
were dangerously ill in their infancy, during 
measles and dentition. The parents were induced 
to consult me, supposing them to be labouring 
under affections of the spine: one young lady 
had a general curvature of the left side, since her 
illness of dentition, and a proportional cavity on 
the right side; the left leg was dragged, or par- 
tially thrown forward by the muscles of the trunk, 
inserted into the thigh-bone; but, by the use of a 
crutch, and the strong muscles of the right side, 
she progressed, from place to place, with tolerable 
facility. I found that I could stretch the spine 
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readily into its normal line. I, therefore, deter- 
mined to galvanize the debilitated muscles daily, 
and soon after commenced with inhalation of 
oxygen gas, diluted, and afterwards the nitrous 
oxyde gas; suffice it to say, that by these means, 
and rubbing the muscles of the spine and limbs, 
twice a day, by one of my experienced rubbers, 
and by directing the mind very frequently to the 
weak muscles, by raising a weight of shots, en- 
closed in a stocking on the left foot, and in a glove 
on the left hand, she recovered the use of her 
limbs perfectly, and is now able to walk, and even 
to dance with ease and grace. 

The other young lady had lost thé use of her 
left arm, and had squinted ever since she had had 
the measles, at seven years old; she is now aged 
fifteen ; after having tried the various means sug- 
gested by different practitioners without advantage, 
her parents consulted me in consequence of having 
read my work on “ Deformites of the Spine 
Limbs,” &c., considering that their daughters’ loss 
of due power of the left arm, and the head lean- 
ing to the right shoulder, depended upon the dis- 
ease of the bone of the neck. I found no reason 
to think so, I therefore adopted the principles of 


treatment as in the above case, and in less than a 
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year, the use of the limb and the normal position 
of the head was restored, and even the squinting 
of the eye was removed, and her general health 
was quite restored. 

In a case of spasmodic stricture of the urethra, 
I have used the nitrous oxyde gas with success, 
also, for the removal of the choaking sensation 
in hysterical females. ‘The gas is very successfully 
administered for the removal of muscular twitch- 
ings and lowness of spirits. 

Although I have used this gas unsucessfully in 
some cases, I feel perfectly assured that its reme- 
dial powers are not yet ascertained, and that it is 
perfectly harmlessly administered, diluted, or un- 
diluted with common air. 

The following commendation of nitrous oxyde 
gas, abstracted from Sir H. Davy’s “ Chemical 


b) 


and Philosophical Researches,” was my induce- 
ment to give it a trial. Sir H. Davy was the first 
who had the courage to inhale it, and he found, 
after doing so for three or four times a day, for 
a week together; at other periods four or five 
times a week for two months, that his health 
was good, his mind clear, his digestion perfect, 
and that the gas excited giddiness, a delightful 


sense of thrilling in the chest and limbs, acute- 
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ness of hearing, brilliancy of all surrounding 
objects, and an unconquerable propensity to brisk 
muscular exertion. These feelings were of short 
duration, but were generally succeeded by alert- 
ness of the body and mind, never by the exhaus- 
tion, depression, and nausea, which follow the stage 
of excitement brought on by spirits or opium. 

I have used this gas almost daily without ever 
having observed ill effects, or a diminution of its 
virtues. In asthmatic cases, debilitated muscles, 
langour, loss of tone in hysterical subjects, lowness 
of spirits, and in cases of torpid secretions with 
indigestion. In cases of dimness of sight and 
deafness, I have taken Sir H. Davy’s hint with 
satisfactory results. 

A gentleman consulted me respecting deafness, 
more particularly of the left ear, which followed a 
severe cold succeeding the measles. He had tried 
a great many means, usually adopted by aurists, 
without any benefit. I was induced to try the 
nitrous oxyde gas; and, under its first influence, 
he considered it improved his hearing. I recom- 
mended him to come to me every day, and I gal- 
vanised his ears in the usual way one day and 
administered the nitrous oxyde gas the following 


day. Thus, with a little alterative medicine, he 
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was cured in six weeks, and continues well in 
every respect. 

This gentleman having suffered so long, and 
having a large circle of acquaintances, he recom- 
mended several deaf patients to consult me, and I 
have pursued the same plan in all the cases that I 
regarded as dependant upon deficient nervous 


energy, with the utmost satisfaction. 


Noises in the head, hke murmuring of water, 
hissing and blowing of wind, rustling of leaves, 
sounds of bells and other kinds, I regard as 
nervousness depending upon a diminution or loss 
of nervous power, arising from the insensible 
state of the portio mollis of the auditory nerve, 
or of the surface on which its filaments are spread. 
Mechanical means are, in such cases, useless, nay, 
injurious ; most of my patients had their Eusta- 
chian tube, penetrated by mstruments, and air, 
with injections forced into the internal, as well 
as the external ear, without any benefit. Indeed, 
these cases are too intractable to be even relieved 
by such means. The constitutional treatment of 
setting the digestive and secreting organs right 
must first be pursued, and then such remedial 
means as act more immediately upon the auditory 


nerves, such as the nitrous oxyde gas and electro- 
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stimulation. These are the means which my 
experience has proved to be capable of insuring 
a greater success than any other hitherto tried. 

Nervous affections of the eyes are very common, 
and doubtless perfectly analogous to nervous deaf- 
ness. In dimness of sight, the cause may be in 
the defective organs of digestion, or it may even 
originate in the spinal nerves, or in the branches 
of the fifth pair, spreading over part of the face. 
Here the affection may be amaurosis or gutta-se- 
rena, in which, though every part of the eye may 
seem to possess its natural structure, sight is lost, 
because the rays of light only strike against a 
paralytic or insensible retina. I can assure the 
members of my profession, that the function of the 
optic nerves may be restored by a simple alterative 
course of medicine, and by inhalation of nitrous 
oxyde gas, and by electro-stimulation, after all the 
usual remedial means have been tried unsuccess- 
fully. 

I have lately successfully treated some patients 
who had tried the aconitine, veratria, and delphi- 
nia, in various forms, as well as the bisulphuret of 
carbon, hydrocyanic acid, chloro-cyanic acid, &e. 
I mention the fact, not with the most distant idea 
of disparaging their medical virtues, for I regard 
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them as most valuable remedies, and frequently of 
use in certain painful nervous affections, but only 
with a view to encourage a trial of different means 
rather than giving up the cases as incurable, merely 
from the circumstance of one mode of treatment 
failing, than from the real nature of the case. 
The following case was given up by one of the 
most eminent oculists of the day. In conse- 
quence of a successful case under my direction, the 
patient was induced to consult me, and in less than 
three months he was perfectly cured by the use of 
the nitrous oxyde gas, galvanism, alterative medi- 
cine, judicious diet and exercise. The patient 
consulted me for an attack of iritis, with excru- 
ciating pain in the forehead, over first one eye, 
and then over both. He was bled, purged, and 
salivated, yet in spite of this treatment, the retina 
became affected, and the sight totally lost for a 
considerable time. Two oculists were con- 
sulted in town, and sight very partially restored, 
varying in degree according to the state of the 
weather, and the state of his health. The pain 
in the forehead also continued more or less in- 
tensely and continuously. When I first saw this 
patient he could only see the waving of a hand or 


the reflection of a bright object. The vitreous 
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humour was of a greenish colour, and the eye 
apparently fixed as it were upon vacuity. Both 
eyes were irritable, his general health was bad, 
and he felt very desponding. All these symptoms 
are now, however, a matter of history, and he is 
able to perform his duties as a clergyman. 

It would be useless to relate various cases of 
deafness, and of blindness, arising from defective 
nervous energy of the respective nerves of the ear 
and eye, for in truth, the success attending the 
means have been most generally singularly grati- 
fying. I feel also perfectly satisfied from ample 
experience, that, in cases of tic-douloureux, nitrous 
oxyde gas is capable of removing the affection, 
after veratria, acontine, and hydrocyanic acid fail, 
as the following case will show. 

A lady, forty-nine years of age, consulted me 
for tic-douloureux of the right side of the face, 
which has afflicted her, more or less continuously, 
for four years, and latterly with scarcely an inter- 
mission. Her health was much worse of late, 
for want of sleep and the power of masticating 
her food, which whenever she attempted, in- 
creased the pain for hours afterwards, extending to 
the head, tongue, gums, and even the eyes, which 
were so dim that she could not read the largest 

G2 
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print. I first tried the above remedies with but 
little relief for four or five weeks. I then com- 
menced the nitrous oxyde gas, and galvanism 
which not only relieved her of her pains, but ren- 
dered her capable of masticating her food and en- 
joying her sleep, and even reading the Times news- 
paper with facility. All this extraordinary happy 
change was secured in about three months. 

Neuralgic pains of the spinal column and limbs, 
cramp, ear, and tooth-ache, I have frequently 
succeeded in curing, after belladonna, aconitine, 
veratria, &c. which I generally first apply, if not 
already tried, had failed. I have also found the 
same remedies requisite in cases of irritability of 
the heart, asthmatic pain in the left side, which 
young women are very prone to, and in cases of 
pain in the bowels, and particularly those severe 
pains now and then attending the catamenial 
period; also where mental irritability and des- 
pondency are great. 

Members, of the higher classes of society, among 
the luxurious or the sedentary, are frequently sus- 
ceptible, in a high degree, to excitement, or the 
reverse : a condition understood by the term ner- 
vousness, in which the physical frame is below 
par, and the secretions of the liver, kidneys, and 
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digestive organs are vitiated, and in females the 
catamenial period is attended with much pain in 
the loins, and the secretions are too little or too 
much, and deficient in color, and are frequently 
followed by copious leucorrhoea that invariably 
depresses both the physical and moral powers. 
In such morbid conditions, the inhalation of di- 
luted oxygen gas is most decidedly the best remedy 
with which I am acquainted. The facts of its 
benign influence, I have already abundantly pointed 
out. But in cases where nervous pains are fixed, 
or where the nerves of certain organs have lost 
their functions, as in deafness, blindness, palsy 
of certain muscles, as those of the face, or of a 
limb or limbs, I am, from ample experience, more 
confident of success by the using inhalation of 
nitrous oxyde gas than oxygen, with or without the 
aid of galvanism. 

A gentleman about fifty-four years of age, short 
and very lusty, having lived freely, and led a 
sedentary life, lost his usual health, about eight 
years ago, following a cold ; a cough has continued 
to trouble him ever since, with a difficulty of 
breathing ; his bowels became irregular, and soon 
afterwards his heart palpitated, and his cough and 


difficulty of breathing became much worse. He 
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has now pain across the chest, and the pulsation 
of the heart is violent and irregular; partial para- 
lysis of the left arm, with pain running down it ; 
his feet ‘are both swollen, his lips are purpled, his 
eyes dull, countenance sallow, and there is general 
apathy, except when roused; then he is uritable, 
and severely reproachful to his friends ; his memory 
is much impaired, his bowels constipated, his urine 
is ammoniacally offensive, and passed in uncertain 
quantity, frequency, and ease; he lives entirely 
upon one floor. 

I first directed him to take dry food sparingly, 
and a draught every four days of castor oil and 
turpentine, which had the effect of removing 
scybale ; I also gave him some bicarbonate of pot- 
ash in a tonic infusion. I then commenced with 
inhalation of diluted oxygen gas, which I con- 
tinued for three weeks, although the patient was 
much better in his general health at this period ; 
his arm was just as painful and powerless as ever ; 
I then commenced with the nitrous oxyde gas, 
which removed the pain in the arm in four days, 
and in less than three weeks the muscular power 
of the arm was considerably restored. Suffice it 
to say, that he walks now daily into my house, 


much thinner, and more active than he was, with 
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but little cough, palpitation of the heart, or diffi- 
culty of breathing ; his secretions are natural, and 
his digestion good ; his mind, compared to what it 
was, is active, his appearance is altogether much 
improved to what it was seven weeks ago, when 
he first became my patient. 

In active gout and rheumatism, my experience 
will not allow me to recommend either of the gases ; 
but, in the chronic form, accompanied by pain or 
loss of power, I can most confidently recommend 
them as the most valuable remedies. 

During the inflammatory: stages of gout and 
rheumatism, the alimentary secretions should be 
gently stimulated in the first instance, and then 
soothing remedies may be administered internally, 
and applied externally to the painful parts. Some 
practitioners commence the treatment of inflam- 
matory gout and rheumatism with colchicum, 
aloes, and potash, and low diet. In delicate or 
young patients so afflicted, I doubt the general ad- 
vantage of such a plan, but in elderly persons 
drastic purgatives may be more commendable. 
Low or restricted diet, when the patient has an 
appetite only adds to the general irritability of 
the system, and thereby to the local affection. 


I have lately attended a gentleman who has 
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been for a week or ten days severely afflicted with 
acute rheumatism, affecting chiefly the joints of 
the extremities, which are very hot, swollen and 
tender to the touch; pulse quick and small, skin 
hot, tongue foul, urine small in quantity, deposit- 
ing a large quantity of a dirty white substance. 
Active measures had already been put into prac- 
tice, such as bleeding, purging, diaphoretic medi- 
cines, and antiphlogistic regimen, with, however, 
no diminution of the patient’s sufferings. I ordered 
castor oil and potash to be taken twice a day, and 
on the third day, when the patient’s sufferings were 
but slightly mitigated, I commenced with oxygen 
gas, which appeared to disagree, on the second 
day. On the third day, I commenced with the 
nitrous oxyde gas, with no encouragement, either 
then or on the second and third day after; therefore, 
I substituted tincture of aconite and muriate of 
morphine, both in liniment and as medicine. The 
patient was quickly relieved of his sufferings, and 
after ten days, I was induced to try the oxygen gas, 
but with no advantage, for the patient, although 
suffering but very little, still remained quite power- 
less as regards the use of his imbs. I then tried 
galvanism, and with decided advantage, and after 


about a week, I recommenced the nitrous oxyde 
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gas, which had the good effect of strengthening 
the limbs and removing the puffy swellings that 
had resisted galvanism. 

When oxygen and nitrous oxyde gases are tried 
during the acute form of gout and rheumatism, 
they ought to be much diluted and administered 
in very small quantities. In the chronic stages of 
either affections or in the mixed forms, they may 
always be used with much benefit to the patient. 

In conclusion, I cannot refrain from the pleasure 
of stating that since the above has been written, 
further experience enables me to testify that oxygen 
gas is not only highly beneficial in hypochondri- 
acal and other desponding cases generally compre- 
hended under the head of nervousness, but parti- 
cularly tic-douloureux and other painful nervous 
affections of organs and muscles, more particularly 
when occurring in the serous temperament, or in 
persons having been exposed to warm, humid, 
relaxing malarious parts of the country. Persons 
with naturally debilitated constitutions, or rend- 
ered so by atmospheric or local causes, have their 
blood insufficiently supplied with the red particles 
of the blood; consequently, after a few gentle 
aperient doses, and the administration of some 
preparation of iron and oxygen gas, the constitu- 
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tion is quickly strengthened and the local pains 
are removed; thus successful remedies in relaxed 
systems are tonics and stimulants, whilst in the 
opposite condition of power, they are purgatives 
and other depleting means, hence a successful 
remedy in some cases, and temperaments, must 
prove futile in others, and these principles hold 
good in the treatment of every other disease. 

The want of proper discrimination of tempera- 
ment, and causes of disease have frequently ad- 
ventitiously brought, deservedly, into note some 
remedy, as aconite, croton oil, arsenic, quinine, 
iron, and other drugs, which afterwards becoming 
commended as specifics, for tic-douloureux, and 
other nervous affections, and consequently uni- 
formly used, and thereby proving useless or in- 
jurious in many cases ill selected for their adminis- 
tration, sink into unmerited oblivion, but not from 
want of utility and efficacy in properly selected 
cases. 

These in cases of tic-douloureux, rheumatism, 
gout, &c., in the serous and nervous temperaments, 
as well as iron and oxygen, will prove injurious, 
without the aid of a generous diet ; and in the bilious 
temperament, without calomel, croton oil, aloes, &c., 


whilst in the sanguineous temperament, neither 
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stimulating food or drastic purgatives are required. 
In beings over sensitive to moral and physical im- 
pressions, from naturally feeble powers, or rendered 
anemic, by any cause, more benefit is obtained by 
gentle laxatives, combined with astringents and 
stimulants, particularly in persons brought into such 
condition by ill ventilated warm rooms, anxiety, 
humidity of climate, and exposure to malaria, &c., 
which are frequently a source and continued cause 
of nervous affections, partly inasmuch as they 
are the cause of dyspepsia of the atonic form. In- 
deed, in aguish localities, painful nervous affec- 
tions are common, and particularly follow an attack 
of ague. It can scarcely be necessary to ob- 
serve that, due regard must be paid to the func- 
tions of the liver, bowels, kidneys, uterus, spinal 
nerves, and other organs; and if abnormal, we 
must try, by the usual remedial means, and by 
directions for amended habits of life, judiciously 
persevered in, not only to eradicate the disease, but 
the condition of the frame, or locality of mala- 
ria, &c., which may seem primarily to originate 


or continue the disease. 


CHAPTER IX. 
ON ELECTRICITY. 


THE electricity of the atmosphere has of late very 
properly commanded great attention. ‘The changes 
which the atmospheric air undergo from the inti- 
mate connection that subsists between the electric 
power and all bodies on the surface of the globe, 
must necessarily, I think, lead to practical appli- 
cations in medicine and science, particularly since 
we know that every chemical action, both in the 
animal and vegetable system, and in the inorganic 
world, is accompanied with electric changes. 

Dr. Metcalfe, of Pensylvania, has lately written 
on caloric; its mechanical, chemical, and vital 
agencies in the phenomena of nature. The work 
contains views the most original, comprehensive, 
and scientific, that have appeared upon the subject, 
either in ancient or modern times. On the ob- 
scure subject of electricity, he maintains that it is 


only a modification of caloric, and demonstrates 
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satisfactorily their mutual convertibility ; that calo- 
ric is lightning; lightning a concentrated form of 
caloric, which having converted a large quantity 
of water into vapour, is given off in an explosive 
manner, on quick condensation of the vapour, by 
a mass or current of cold air. Hence, in the 
tropics, during the rainy season, the first sign of 
a storm is a light wind, with a few scudding 
clouds; it begins to ighten, and the sky is imme- 
diately obscured by dense clouds, that forthwith 
descend in torrents of rain. During the inter- 
mission of lightning, the sky becomes partially 
transparent, but of a brassy hue. Dr. Metcalfe 
adduces many important facts to prove that, trans- 
parent or elastic aqueous vapour is the vehicle of 
electricity, or caloric, and is the proximate source 
of atmospheric electricity, and not the masses of 
condensed moisture constituting clouds, as is gene- 
rally supposed, these being, in fact, the effect of 
condensation after the passage of electricity-calo- 
ric, in the transparent aqueous vapour. 

Dr. Metcalfe says that, “in all the operations of 
nature with which we are best acquainted; force 
1s always expended in producing motion; and if 
not as constantly renewed, 1s very soon exhausted.” 


Nor haye we the slightest proof, that motion is 
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ever generated without the immediate agency of 
some active principle. The power of steam is 
created by the immediate agency of caloric, and 
ceases whenever the acting principle is withdrawn. 
The force with which a horse-shoe magnet of soft 
iron holds on to the armature, is generated by the 
passage of an electric current through the wires 
which are coiled around it, but ceases the moment 
the current is arrested. The metallic wire that 
connects the extremities of a voltaic battery, at- 
tracts iron filings, and deflects a magnetic needle 
in its vicinity, so long as the electric fluid is dis- 
engaged by chemical action, but ceases whenever 
that action is at an end. ‘The powers of digestion, 
secretion, nutrition, and muscular motion, are 
generated by means of an active principle which 
is obtained from the atmosphere by respiration ; 
but ceases whenever that important function is 
arrested. | 

Whatever electricity may hereafter be determined 
to be, it is certain that we are all made conscious 
of the changes in the electric condition of the 
atmosphere during its prevalence, and by its effect 
upon the constitution, and upon our moral feelings, 
and some persons are more affected by it than 


others. Mr. Weeks has ascertained that, accord- 
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ing to the electric condition of the atmosphere, 
the body may become a centre of attraction, or 
repulsion to all the atmospheric and other particles 
with which it may be surrounded. 

This princple is peculiarly active upon the skin, 
which may be considered as an expansion of the 
nerves of sensation; and by acting upon them the 
whole system may be influenced ; this is particu- 
larly evident in nervous or delicate people.— 
Agitation of the air in gouty persons is sufficient 
to produce pain in the seat of the gout; noise 
will do the same, and even strong light has been 
known to ivritate the nervous system, although 
only locally applied to the skin. The following is 
a most interesting case, which proves to the ex- 
treme the theory, without, I think, admitting of 
any other explanation: 

“On the 10th of April, 1777, we got near 
enough to Sandy Hook, to make a signal for a 
pilot ; and when the gun was fired, although every 
possible precaution was taken to prevent the effects 
of the shock on the scorbutic, two of them died in- 
stantly.”— Thompson on Scurvy (p. 81). 

Every thing in the animal organism, to which 
the name of motion can be applied, proceeds 


from the nervous apparatus, heat and light are 
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the remote cause of motion in vegetables. In 
animals, the nervous apparatus is a source of power, 
during every moment of their existence, by its 
influence upon the digestive, circulating, or secret- 
ing organs. Pathology informs us, that the true 
vegetative life is in no way dependant on the 
presence of this apparatus; that the process of 
nutrition proceeds in those parts of the body where 
the nerves of sensation and voluntary nerves 
are paralysed, exactly the same as in other parts, 
where these nerves are in the normal condi- 
tion ; and, on the other hand, that the most ener- 
getic volition is incapable of exerting any influ- 
ence on the contractions of the heart, on the 
motion of the intestines, or on the processes of 
secretion. Yet, mental force, exercises a certain 
influence on the activity of vegetative life, just as 
other agents, such as light, heat, electricity, and 
magnetism do; but, this influence is not of a deter- 
minate kind, and manifests itself only as an acce- 
leration, a retardation, or a disturbance of the 
process of vegetative life. In a manner exactly 
analogous, the vegetative life reacts on the con- 
scious mental existence. 

We may certainly discover the law of vitality, 


and all that disturb, promote, or alter it, yet, 
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we can never learn what life is, or explain how 
the rays of light act on consciousness so as to pro- 
duce vision. Indeed, of those things which are 
immaterial, the human intellect has only con- 
ceptions, because natural science has, probably, or 
at any rate in the present age has, fixed limits 
which cannot be passed. Our present business 
must, therefore, necessarily be confined to effects of 
electricity or galvanism, as connected with the laws 
of vitality. The difference between the two con- 
sist in the degree of tension, and their modes of 
excitement. By certain changes which an inor- 
ganic body, a metal, undergoes when placed in 
contact with an acid, a certain something becomes 
cognizable to our senses, which we call a current 
of electricity ; it manifests itself by certain pheno- 
mena of attraction and repulsion which it excites 
in other bodies, naturally motionless, and by the 
phenomena of the formation and decomposition of 
chemical compounds, which occur everywhere, 
when the resistance is not sufficient to arrest the 
current. ‘This electric current, formed by the solu- 
tion of a metal in an acid, when conveyed through 
a wire, converts the latter into a magnet, by which 
many different effects may be produced. The 


cause of magnetic phenomena is an electrical cur- 
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rent, and the cause of the latter is ultimately che- 
mical change, chemical action, or in man, the 
action of oxygen, upon the elements of food, is 
similar, and the nerves correspond with the wire 
producing its effects. 

Dr. Wilson Phillip has, in his work entitled 
“ An Enquiry into the Nature of Sleep and Death,” 
written thus :—“‘ So completely are the assimilat- 
ing functions dependant on the nervous influence, 
that, if the eight pair of nerves be divided in the 
neck, and one end of the divided ends folded back, 
in order to prevent any passage of nervous influ- 
ence between them, the structure of the lungs is, 
in from fifteen to twenty hours, so deranged, that 
in many places not even a vestige of their natural 
structure remains; and so perfectly does voltaic 
(galvanism), sent through the lungs, as soon as 
their nerves are divided, perform the functions of 
this influence, that the structure of the lungs un- 
der its operation, is found in all respects as_per- 
fect as if their nerves had remained uninjured;” 
yet, we must not confound galvanism with vital 
force. Liebig observes, thus—‘ The nerves, which 
accomplish the voluntary and involuntary motions 
in the body, are not the producers, but only the 
conductors of the vital force; they propagate mo- 
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tion, which in their manifestations are analogous 
to the vital force, towards a current of electricity ; 
for example, in a precisely analogous manner, 
they permit the current to traverse them, and pre- 
sent, as conductors of electricity, all the pheno- 
mena, which they exhibit as conductors of the 
vital force.” In the present state of our know- 
ledge, few probably, will imagine that electri- 
city is to be considered as the cause of the pheno- 
mena of motion in the body: but still, the medical 
action of electricity, as well as that of a magnet, 
which, when placed in contact with the body pro- 
ducesa current of electricity, cannot be denied. For 
to the existing force of motion or of disturbance 
there is added, in theelectrical current, a new cause 
of motion, and of change in form and structure, 
which cannot be considered as altogether ineffi- 
cient. 

Where nerves are not found, motion does not 
occur, and when nerves are divided in their pas- 
sage to muscles, the latter cease to act, because 
they are the propagators of the moving force to 
the production of mechanical effects. ‘The circu- 
lation of the blood, and the motion of the other 
animal fluids proceed from distinct organs which, 


as in the case of the heart and intestines, do not 
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generate the moving powers in themselves, but 
receive them by distinct nerves from the nervous 
centres, the brain and spinal marrow. 

The following valuable remarks on medical and 
atmospherical electricity, with cases, by Mr. E. S. 


Clarke, are selected from Dr. Graves’ most talented 
work on clinical medicine, which alone may be 


regarded as a sufficient guarantee for their scientfic 
and practical importance, and which my ample 
experience enables me to confirm. 

Mr. Clarke, in his communication to Dr. 
Graves, thus writes:— “ I need hardly add, that 
my private practice, under the guidance of your- 
self, Sir Philip Crampton, Sir Henry Marsh, 
Dr. Stokes, Surgeons Cusack, Smyly, Kirby, and 
other distinguished members of the profession in 
Ireland, would furnish additional instances in 
abundance of the very high importance of the 
various forms of electricity in the treatment of 
many, otherwise, incurable diseases. In most 
instances I use the secondary current, developed 
either by a permanent magnet or an electro-mag- 
net, and sometimes by a very potent thermo- 
electric arrangement, which I have lately devised. 


The electric currents are transmitted by direc- 
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tors furnished with moistened sponges instead of 
steel needles.” 

The electricity derived from friction of glass, 
as the aura, sparks, and shocks, Mr. C. finds, he 
says, serviceable, when other forms have failed ; 
as in some varieties of “‘catamenial suppression, 
in some rheumatic cases, and also as a resolvent 
of schirrous and indolent tumours.” The Meath 
Hospital cases include amaurosis, ptosis, complete 
paralysis of the right lower extremity, partial 
paralysis of both lower extremities, complete pa- 
ralysis of the right arm, lumbar rheumatism, 
sciatica, neuralgia, femoral and brachial ; cedema, 
catamenial suppression and other irregularities, 
and spinal irritability. ‘In fine, I have verified 
nearly all the efficacy which has hitherto been 
attributed to this agent, and I have shown its 
importance as a medical agent to be great, even 
in the narrow limits as yet assigned to it by the 
profession.” 

There can be no doubt that, as a medical 
agent, higher triumphs await it, since it is iden- 
tified with nervous influence, and unquestionably 
able to stimulate organs to perform their respec- 


tive functions, when torpid, or even when they have 
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altogether ceased to act, as in the paralysis of some 
extremity, or loss of hearing, taste, or smell. We 
know that a strong spark along any nerve calls 
its dependent muscle into action, and in a simi- 
lar manner along the nerve of a secreting crgan, 
as the liver, stomach, kidney, &c., 1t excites their 
functional action. ‘The experiments of Sir Ben- 
jamin Brodie, Sir Humphrey Davy, and many 
others, prove the electro-nervous theory, and it 
is illustrated in the experiment already related 
by Dr. W. Philip. Dr. Prout has pointed out 
that the stomach and liver are in a different elec- 
trical condition, and secrete fluids of opposite 
chemical qualities, alkaline by the liver, and acids 
by the stomach. 

When these and other important organs are 
impaired in their functions, there can be no 
doubt that their normal cendition may frequently 
be restored by judicious inhalation of vital air, 
and the application of electricity of low tension, 
administered according to the nature of the ab- 
normal functions of the organs affected. ‘The cases 
superintended by Mr. Clarke and others, as well 
as by myself, will amply testify to this fact. I 


introduce eases by other practitioners, lest the 
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great success attending my own practice should be 
received with hesitation. 

I regard the following remarks, by Mr. Clarke, 
first suggested by Professor Orioli, as important 
in practice, particularly as they depend on facts 
which are not generally comprehended or received. 
The remedying ef abnormal secretions of inter- 
nal organs, by altering the electric state of the 
secreting organs, which is not “‘ found so difficult 
as might be supposed, when it shall be under- 
stood that it is not necessary that the part whose 
electric state we desire to alter, should form a 
part of the electric circuit, but that on the con- 
trary, the electric current is not limited to the 
space which lies between the poles of the appa- 
ratus, but passes beyond it, following the course 
of the nerves so as to affect parts below and 
quite exterior to the space supposed to be the 
passage of the electric current. Thus, if one 
director be placed on the origin of the sciatic 
nerve, and the other on the popliteal space, the 
current will not be confined to the portion of 
the nerve which lies between the directors, but 
extend to the plantar extremities.” | 

Mr. C. says, that he has observed: “ that of all 


diseases that electricity removes quickest and 
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most successful, are nervous pains, and next in 
order come rheumatism and sciatic cases and deaf- 
ness. After these come some varieties of cate- 
menial suppression. It acts also readily on cer- 
tain curable forms of amaurosis, then in partial 
paralysis, and with greater difficulty in hemi- 
plegia than in almost any other form, as this dis- 
ease requires many weeks of daily, and perhaps, 
constant application by means of the sustaining 
battery.” 

In my work on Lrritation of the Spinal Nerves, &c. 
I have related several instances to point out in 
certain diseases the great success attending the use 
of electricity. ‘The experience of Mr. Clark per- 
fectly comcides with my own. In order to confirm 
this, I shall transcribe some of his cases at the 
Meath Hospital, in Dublin, out of Dr. Graves’s 
work (page 421)—*‘ KE. Fitzgerald, labourer, admit- 
ted 24th April, 1842, discharged cured, 5th June, 
aged 50—temperament sanguineous; disease, lum- 
bar rheumatism, extending to the pelvis; also 
sciatica. Felt much stiffness of the loins and pains 
when walking, and particularly when attempting 
to stoop. Had been cupped and blistered, without 


effect—applied magnetic electricity four times, 
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from 20th to 25rd of May, inclusive, by which 
time a perfect cure was obtaimed.” 

“E. Kelly, labourer, aged 40, admitted 12th 
May, 1842, discharged, much relieved, on the 28th - 
June—temperament bilious, disease chronic rheu- 
matism, with enlargement anterior and inferior to 
the malleoli of each foot, accompanied with some 
effusion into the adjacent parts. Had suffered 
under this disease during the entire of the past 
four years, having been treated in other hospitals 
and discharged uncured ; and, since his admission 
into this hospital, had been blistered, leeched, and 
treated with hydriodate potash, and colchicum 
without much benefit. I applied electro-magne- 
tism for about ten successive days, and succeeded 
in reducing the enlargement below the ankles con- 
siderably, and enabling him to walk well; still, 
after much exercise, a disposition of the same part 
to swelling existed, and we cannot, therefore say 
that a perfect cure was effected, even under the 
combined treatment of medicine and electro-mag- 
netism.”’ 

‘Anne Cummins, admitted 17th May, 1842, 
discharged cured on the lst July—temperament 
changing from sanguineous to nervous. Disease, 


H 
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ptosis of right eye-lid ; amaurosis, which had de- 
prived right eye of vision, and so injured the left, 
that she could hardly see the chimney-piece of 
her ward, when distant from it the length of the 
room; also, amenorrhea of ten months duration, 
and great general nervousness. 

This patient, immediately after her admission, 
has been blistered over the eyelid on the frontal 
muscle, and had an issue put into the top of the 
head, and was subsequently mercurialized, but 
all without effect. She remained in the same un- 
fortunate state when I saw her on the 17th of 
June, or one month after the application of blis- 
ter and issue. I applied magnetic electricity for 
the relief of the ptosis, for the first time on the 
17th June. She had experienced much confusion 
(as she expressed it) in the head, and had tremu- 
lous motion of the left eye-lid previous to the 
electricity, which symptoms were diminished by 
its application, and the eye felt stronger. I con- 
tinued the application of magnetic electricity on 
the 18th and 20th, by which time the ptosis was 
nearly cured, and the pupil of the eye was less 
dilated, whilst its vision was improved. 


On the 20th, as well as for a short time on the 
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18th, I also applied electricity to the region of 
the uterus, and, on that evening, she menstruated. 
This action continued on the 2lst and 22nd, and 
the fluid was natural both as to colour and quan- 
tity. 

22nd and 23rd.—Found her a little feverish, 
therefo.e did not apply electricity. 28th and 29th. 
—Applied electricity this day for relief of the 
amaurosis, she being in all other respects quite 
cured. After each operation she felt her head 
more composed, and sight of the left eye was by 
this time nearly perfect. After being electrified 
on the 29th inst., vision returned to the eye, which 
had been four months blind. 80th.—Applied elec- 
tricity this day, and found after its application the 
cure of the amaurosis of the left eye was complete, 
and at several yards distance she could distinguish 
the form and colour of small objects with the nght 
eye. This was, certainly, a most successful case, 
and the triumph of electrical power—ptosis, amau- 
rosis, and amenorrheea, having all yielded in the 
short space of fourteen days, after having for thirty 
days previously baffled the highest medical skill.” 

‘* Theodosia Cunningham, late of Chatham- 
street, admitted the 15th of June, 1842, discharged 


cured :—temperament, lymphatic and nervous ; 
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disease, total paralysis of the right lower extre- 
mity, from the hip downwards ; limb so insensible 
that she might be pinched, cut, or a breast-pin in- 
serted half an inch deep into any part of it with- 
out her being conscious of it. The foot was also 
distorted; the toes and fore-part of the foot pointed 
inwards, and the external metatarsal portion faced 
much towards the ground. Also catamenia had 
been suppressed for thirteen months; but, owing 
to some mistake, this fact was not communicated to 
me until the use of electricity to the sacrum and 
glutcei1 muscles, in process of cure of the paralysis 
caused their return. In this case I applied the 
secondary electric current to the parts affected 
during five weeks, in which time about twenty- 
five applications of electricity were made. The 
success was gradual, but complete. She was dis- 
charged on the 2nd July, in full power of her 
limbs, having danced, I understand, in the ward 
previous to leaving it.” 

“Mary Smith, aged 20, feeble, hysterical tem- 
perament. Eyes have a peculiar caste, which some 
very hysterical patients possess. Admitted 12th 
August, cured 25th August. Disease, catamenial 
irregularity and scantiness, causing fits of ner- 


yous terror and epilepsy. Had no catamemnial 


ON ELECTRICITY. 149 


discharge until her eighteenth year, when they 
appeared regularly every third week, until she 
was nineteen years and three months old, but very 
scanty in amount. For nine months previous to 
this, or from the period when she was eighteen 
years and six months old, being now eighteen 
months ago, she became affected with fits of nervous 
terror ; when nineteen years and three months old, 
the catamenia became irregular, occurring only 
every second month, and even then scarcely per- 
ceptible; since the catamenia became so irregular 
and scanty, the fits of nervous terror and epilepsy 
became more frequent and severe, generally occur- 
ing every day, and sometimes three or four times 
daily; occasionally absent for several days, but 
always returning with a force stronger in propor- 
tion as they were longer absent. 

In the milder form these fits consisted in an 
overpowering feeling of terror, in its stronger form 
a loss of consciousness and convulsive action; 
in one of these last fits, she fell into the fire, and 
her cheeks still bear evidence of the fact. 

23rd. August, Yesterday, she had a trifling 
manifestation of the catamenia, being then six 
weeks since they last appeared, and as nature, 


usually in healthy cases continues this action dur- 
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ing three successive days, I did not hesitate to 
apply the electro-magnetic current this day to the 
region of the uterus in my usual manner. 

*4th.—Found that yesterday’s application, being 
in the proper time, had the desired effect, and the 
catamenia were renewed and larger in quantity 
than she had ever had them. 

26th.—Feels light and well, countenance natu- 
ral, and has had no return of the fits since my 
first application of electricity to her, although 
previous to that time she had them each day, since 
her admission to the hospital. 

29th.—Continues well and much improved in 
appearance.” 

It will be useless to give more cases in detail 
either from the works of other practitioners, or 
from my own notes of cases of paralysis, &e. 
Since the appearance of my work on _urritation 
of the spinal nerves, a vast addition of cases have 
presented themselves, and I feel perfectly satisfied 
that the cause of partial or complete cases of para- 
lysis of the lower extremities, or of the upper, or 
of any particular organ or muscles in the aggregate 
of cases, is rather to be attributed to an affection 
of the peripheral or sentient extremity of the 


nerve of the paralysed organ or organs, than to 
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the nervous centres, the brain or spinal marrow. 
If the cause was, as it is but too generally sup- 
posed to be, in the brain or spinal cord, or at 
the origin of the nerves of the paralyzed limbs or 
organ, the extraordinary success attending the 
use of galvanism and inhalation of the vital 
air could not have occurred. It was long since 
well ascertained, that nerves may be morbidly 
affected both at their origin and terminations and 
as they terminate in many branches, and have 
their origin in two or three roots secured in 
boney casements, as the head and spinal canal, 
they must necessarily be more exposed in the 
former than in the latter case to causes that 
influence them morbidly. The terminations of 
nerves are subject continually to mechanical inju- 
ries and irritation arising from offensive matter, 
applied to the skin, lungs, or mucous membranes 
of all the in-lets and out-lets of the body, and 
also to the abnormal chemical condition of the 
blood. Thus we know that paralysis continually 
occurs in some of the limbs, or some organ, with- 
out any pain in the head, spine, or even defalca- 
tion in the mental powers or the respiratory, di- 
gestive, generative, or excretory functions, and 


generally without loss of sensation of the para- 
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lyzed organ, indeed, loss of sensation is generally 
caused by disease of the spine coming on more or 
less gradually. Paralysis, without loss of sensa- 
tion, frequently comes on suddenly, and when 
gradual, it is frequently accompanied with twitch- 
ings, pricking heats, formication, numbness, or 
coldness, and the urine is voided frequently, or 
oftener than natural. Paralysis of a particular 
nerve or nerves sometimes occur; for instance, a 
child during dentition will instantly lose the use 
of an arm, as I have often seen, or become blind ; 
and yet, quickly recover when the tooth is a little 
advanced, or the swollen gum well divided by a 
crucial incision, down to the socket. One of my 
own children lost the use of its left and right arm, 
at different periods, several times during teething ; 
it is not unfrequent for a nurse to be suspected 
of letting fall her charge, and thus causing the lost 
power of the limb. Some little time ago I was 
consulted by a gentleman who had a fall upon the 
right shoulder, and he had been treated by his 
medical attendant for a fracture of the arm, im- 
mediately under the deltoid muscle. As he did 
not recover the use of his arm, although he had 
no pain in it from the time of the accident, three 


months before, nor yet during the setting of the 
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bone, as he said, he therefore suspected it was out 
of joint or something else, and consequently con- 
sulted me. I examined the arm and found he 
had no power to raise it, and the deltoid muscle 
was cold and much diminished in size as well as 
the rest of the muscles of the arm. I assured him 
that he had no dislocation, and that if even a 
fracture (which doubtless had not occurred) it 
was quite united, and that, most probably, the 
nerves of the paralyzed limb would recover their 
functions by the judicious application of galvanism. 
I found that sensation over the deltoid muscle 
was dull. I therefore operated and applied the 
galvanic action from the commencement of the 
comparatively insensitive part to its termination, 
that is a small portion of the upper part of the 
arm which was readily ascertained by pinching 
the skin, about the shoulder and the upper part 
of the arm. ‘This mode of proceeding is of great 
practical use in partial cases of paralysis, and 
was first suggested by Mr. Sturgeon. The result 
in this, and many other cases that I could relate, 
shows that an activity of a portion of a dormant 
nerve may be restored without disturbing the 
quietude of the other portion of it. By attempt- 


ing to recover the power and sensation of a limb, 
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by operating on the whole of it at once, we 
frequently fail to do any good, or in arousing 
sensation and power. Galvanism may be locally 
applied in the following manner, as directed by 
Mr. Sturgeon: ‘ Let one of the polar wires be 
brought into contact with the skin of the shoul- 
der, on the sensitive side.”” In Mr. 8.’s case the 
sensation was immediately restored, as far as the 
lower wire, and, consequently, the line of demar- 
cation was so far removed. ‘The first wire was 
kept permanently on the shoulder, and the other 
moved slowly downwards; frequent enquiries being 
made of the patient 1f he experienced any sensa- 
tion at the lower point, which was uniformly 
answered in the affirmative. Thus I proceeded 
until sensation and power were perfectly restored 
in my patient. 

This plan I have adopted in cases of paralysis 
of the hips from mechanical injuries, in cases 
arising from exposure to cold and wet, during 
hunting, shooting, and fishing. A lady consulted 
me respecting paralysis of the left side cf the face, 
brought on by exposure to severe cold, during a 
ride in an open carriage. The case had been 


very unfortunately treated by bleedings, locally 


and generally, low diet, purging, &c., under a 
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supposition that the brain was implicated. In 
two months, by galvanism, together with local 
warmth and tonics, the muscles were quite res- 
tored to their power, and still continue to retain 
it. 

Paralysis, of the upper and lower extremities, 
frequently occur in persons who either work in 
wet mines, or at any other occupation that exposes 
the feet long and frequently tocold water, as sports- 
men, and others. ‘The nervous filaments of the 
cutaneous surface of the limbs conduct the morbid 
influcace of the cold to the spine, and thence re- 
acting on the nerves, produce impairment of the 
powe. . :notion and diminished sensation. Here 
we have no irritation in the brain, but abundance of 
it 11 the intestines, causing much flatulence in the 
large intestines, whilst the numbness and coldness 
commences in the foot, and the affection creeps up 
the limb, and destroys the power of walking without 
the aid of a crutch, and the bowels are not acted 
on without swallowing continually some strong 
aperient medicines. 

Mr. Hunt, of Dartmouth, says: ‘ that he has 
observed several cases of paralysis of the extremi- 
ties, in conjunction with, or in consequence of 
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disease of the uterus ;” and Mr. Stanley has met 
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with cases wherein the exciting cause was in the 
urinary system; and Dr. Graves has detailed cases 
wherein the exciting cause appeared to be inflam- 
mation of the bowels supervening on indigestion. 
Paralysis frequently occurs in house-painters, after 
an attack of colic, to which they are so very liable; 
here re-action of the nervous system of the bowels 
takes place on the muscles, most generally those of 
the upper extremeties. Dr. Graves relates a case 
of “a medical student, travelling through Wales, 
a long journey, on the outside of the mail, during 
a north-easterly wind which blew in his face. 
The cold affected the frontal branches of the fifth. 
nerve, and by reflex action, operated on the retina 
so as to cause blindness. ‘The patient was totally 
free from all other symptoms, in short, he was 
quite well with the exception of a considerable 
degree of blindness. This patient had his sight 
restored by stimulation of the skin of the face, fore- 
head, temples, &c.”” Thus we may have the cause 
of irritation applied in one part of the system, 
producing morbid action in another; the patholo- 
gist will only find the effect of a remote cause 
which long since has ceased to exist. 

Cases of tetanus exemplify this. <A prick of a 


finger or a toe, wounding a small twig of a nerve, 
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will produce an irritation of a nerve which will 
extend along it to the spinal cord and brain, 
and is thence, by reflex action, propagated to 
the lower jaw, muscles of the neck, and finally 
all over the body, causing horrid convulsions, till 
death mercifully comes to relieve the sufferer. It 
is gratifying to know that there are cases on record 
successfully treated. 

In the fourteenth volume of the Lancet, 1828, 
a case is given wherein electricity and opium were 
successfully used by Mr. Taylor. 

Irritation of the mucous membrane of the di- 
gestive tube sometimes extends its influence to the 
brain, as occurs in children, from worms, when 
they become, blind; or, by reflex progress, to dis_ 
tant parts of the circumference, the irritation 
affecting generally the voluntary muscles, and 
producing convulsions. ‘The brain and the spinal 
cord, in paralytic cases, are not necessarily or 
primarily affected, but secondarily. 

The spinal cord and its nerves, however, may 
become primarily affected, influencing all the se- 
cerning, and particularly the generative organs, 
from their well-known close connection. When 
the nervous centres are not primarily affected so 


as to cause blindness, deafness, and paralysis 
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(that is from sympathy with organs, brought into 
morbid action by exposure to cold, the presence 
of a worm in the intestines, or poison, as the ab- 
sorption of lead), galvanism, or electricity, will 
restore the nervous function sooner and more 
effectually than any other stimulant hitherto 
tried; the electric current should be passed 
through the cervico-spinal and pneumo-gastric. 
nerves. I have frrequently been informed, by my 
patients, that they have passed dead worms after I 
had galvanized them for some other affection. 
This fact may be somewhat analugous to the well- 
known effect of a thunder storm upon insects, 
leeches, worms, fishes, &c., which cause many 
to die, and all have their vital force, more or less, 
depressed, before, and during that natural com- 
motion. Anglers well know that a trout will not 
take a fly or a bait in the condition in which 
the electric fluid is in during a storm, or whilst 
it is near. I have no doubt that a gentleman 
may, in his sitting-room, after little practice, de- 
termine by consulting his electrometer, whether 
he may have sport or not by the river side, in- 
stead of wasting his time in seeking the river at 
a chance of finding the lucky hour. Again, I 


have not a doubt that sportsmen, in hunting and 
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shooting, have their amusements determined, in 
a degree, by the condition of the electric fluid 
which enables their dogs to find, or pursue ill or 
well, according to the tensity of the electric fiuid. 
Thus, by observing natural laws, sportsmen may 
avoid disappointments and a consequent disturb- 
ance of the equanimity of their minds. 

The influence of electricity in cases of poison 
appears to be extraordinary, as will be seen in the 
following communication, made to the editor of the 
Edinburgh Medical Journal, published in March, 
1844. 

“Ti. Dve'o has instituted a series of exper- 
ments on r.niits, dogs, and guinea-pigs. He 
poisoned these animals with strycherine and bri- 
cine, aid electrified them, and found that, on ap- 
plication of the negative electricity, excited by 
means of an electrical machine, the symptoms of 
poisoning subsided, and the animals were saved, 
the positive electricity, on the contrary increases 
the muscular contraction produced by the poisons, 
and hastened death. Animals which had been 
poisoned with arsenious acid could not only not 
be saved by electrifying them, but were killed 
sooner, whether positive or negative electricity was 


employed.” 
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Dr. Wilson Philips’ experiments already no- 
ticed, prove, that for a given time, the respira- 
tory and digestive functions may be carried on 
without inconvenience to the animal economy, 
without the aid of the nervous system; conse- 
quently we may suppose, that when these organs 
become diseased, it is in consequence of the altered 
condition of the normal state of the natural elec- 
tric sources, upon which the organs of digestion 
and secretion depend, for continued power to per- 
form their important functions ; hence the import- 
ance of the judicious administration of electricity 
of low tension, in order to restore a healthful state 
to these and other dependant organs, as those of 
sensation and motion ; for electricity is the great 
natural source of vital power, and is probably 
identical with the nervous influence. In Dr. 
Graves’s work, Mr. Clarke has noticed the experi- 
ments of M. Prevost: ‘ showing, that when a 
sewing needle has been inserted into the crural 
muscles of a frog, and parallel to the longitudinal 
direction of the muscular fibres, and, therefore at 
right angles to the capillary termination of the 
nerves, distributed to these muscles, it became 
sufficiently magnetic to attract light particles of 


the filings of iron, whenever contraction was ex- 
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cited in the muscle by stimulating the cerebro- 
spinal origin of its motor nerve.” 

‘“* Thus is made manifest to the sense of vision, 
the truth of that beautiful theory, which assigns 
the motor nerves the office of conductors to that 
electricity, which the brain sends to the muscles 
as the messengers of its will for the production of 
all corporeal motion. Hence, we have reason to 
believe, that the vital electric current, which M. 
Prevost has shown to accompany motion in the 
living animal, is really the cause of all human 
motion, and are led to look with confidence to the 
use of artficial clectricity, as a means of restoring 
the powers of voluntary motion, to such parts of 
the human body as have become partially and 
recently deprived of it, in consequence of paraly- 
sis of the motor nerves, arising either from slight 
structural alteration or deficient power of setting 
into motion the natural electric fluid at their 
origin.” 

Professor Orioli’s suggestion may be hereafter 
put into practice, viz. of remedying all abnormal 
secretion, by altering the electric state of the se- 
creting organ. Mr. Clarke, at page 485 of Dr, 
Graves’s work, has stated the result of his observa- 


tions made, “ with a view to discover the con- 
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nexion which exists between atmospheric electricity 
and other natural agents; such as temperature, 
barometric pressure, hygrometric condition of the 
air, both as to free or uncombined moisture, and 
as to the absolute quantity of aqueous vapour ex- 
isting therein, in what state soever of dryness it 
might be ; so as to deduce from the action of one 
or all of these agents, the natural law, which 
causes the diurnal changes of atmospheric electri- 
city, and to give a correct statement of the condi- 
tion of all these atmospheric agents at each hour 
of the day and night. Atmospheric electricity 
has one gradual ascent, from three, a. M., which 
is its minimum, to three, p.mM., which is_ its 
maximum hour, excepting, however, from this 
statement, the fact, that there occurs a slight sud- 
den ascent from eight until ten, A.M., and a con- 
siderable ascent from five until seven, P.M., as its 
diurnal maximum.” 

“The quantity of aqueous vapour in the atmos- 
phere, as indicated by the dew-points, after all 
necessary corrections are made, has also its mini- 
mum at 3, A.M., and its maximum at 3, P.M.” 

“‘ The thermometric curve exhibits two maxima 
and minima at the same hours, namely, minimum 


at 3, A.M., maximum at 3, P.M.” 
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“The thermometric curve exhibits its maxima 
and minima at the same hours, namely, minimum 
at three, A.M., maximum at three, P. M.” 

“The barometer curve exhibits two maxima, 
and two minima in each twenty-four hours, namely, 
a diurnal maximum at 10, a.m., and minimum at 
4, p.M., and its nocturnal oscillations eccur at 
same hours. These variations, in the height of 
the mercurial column, amount, according to my 
observations, to ‘020 of an inch, which is an equi- 
valent to an alteration of pressure, amounting to 
4.2 ounces on each superficial inch of the human 
body. This considerable reduction in the amount 
of the external atmospheric pressure, whilst the 
internal pressure of the animal fluids remains un- 
changed, would seem to lead to the conclusion, 
that the hour of 4,p.M., must be distressing to 
invalids, but still more so that of 4, a.m., when 
the reduction of external pressure also exists, and 
the stimulating sources of electricity and external 
heat are both at their minima, and the aqueous 
vapour of the atmosphere is in its most uncombined 
condition, depositing itself insensibly on the sur- 
face of the body, and thus tending to lower its 
temperature at a moment when the vital forces are 


least able to resist this action.” 
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Dr. Graves could not have found a more zea- 
lous or able person than Mr. Clarke to make the 
above observations, in order that he might com- 
pare the progress of the diurnal changes in atmos- 
pheric agents with the periods which he had 
observed to effect the daily stages of acute diseases. 
Mr. Clarke writes that, “ his meteorological results 
are deserving of every reliance, having been ob- 
tained by a most laborious series of observations, 
made by him during twelve months, at which time 
the electricity of the atmosphere was observed, 
at intervals of fifteen minutes, during, at least, 
fifteen successive days in each month, and from 
five to ten nights ; the temperature of the air was 
observed as frequently: the height of the baro- 
meter was noted each half-hour during the same 
time, and the dew point was taken hourly, with 
Daniel’s hygrometer, during the same period as 
the other instrument.” It is, in a medical view, 
of great importance to know the law, which in 
nature regulates the diurnal variations of atmos- 
pheric electricity. 

Mr. Clarke writes—“ We see that the earth 
(when uninfluenced by the inductive action of 
passing positive clouds) is negative, and now gene- 


rally admitted, relative to that of the surrounding 
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atmosphere, in proportion to the quantity of aque- 
ous vapour which has been evaporated from its 
surface. This ought to make the indications of 
their relative difference, as exhibited by an elec- 
trometer, greater in proportion to the sun’s alti- 
tude, or rather in proportion to the temperature 
of the respective hours; and this, I have found to 
be the case, with the exception of the slight sud- 
den increase of tension, which occurs from 8 un- 
til 10 in the morning, and of the sudden but 
considerable increase which occurs from 5 until 
7 in the evening (always speaking of the mean 
current of each day; as derived from the annual 
average. This sudden increase of tension, at those 
hours, arises from the condensation of the aqueous 
vapour, in the form of dew, which, as before 
shown, must liberate its previously latent electri- 
city.” Mr. Clarke found that these diurnal periods 
correspond very little with the advance of diurnal 
temperature in the same place, and that, in regard 
to this, there cannot be a question of the smallest 
parellism. If the first minimum of atmospheric 
electricity manifests itself a little before the rising 
of the sun, when the temperature of the day is 
lowest, the second presents itself, on the contrary, 


from 2 to 4or 5, P.M., that is to say, in the warmest 
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part of the day ; but, if there be but little analogy 
in this regard, there is so much the more under 
that of the humidity and visible vapours in the 
atmosphere. We observe the maximum of the 
daily period, after the rising and setting of the 
sun, at hours when the air presents the greatest 
quantity of vapours, as well to the hygrometer as 


to our Own view.” 


CASES. 
The following cases and remarks on galvanism 
and electricity, will illustrate their value as reme- 
dial agents :— 

A case of incontinence of urine, and enuresis, 
cured by electricity, by M. Froriep, is reported in 
the “Lancet, vol. p. 182, 1844,” which I am in- 
duced to transcribe, because similar cases are very 
commonly met with in practice, and very often 
unsatisfactorily treated by medical men, particu- 
larly when the patients are aged. I have been 
consulted by a great many patients of both sexes, 
young and old, after deriving no advantage from 
the usual means adopted in such cases, and in 
many instances, by some of the most eminent 
practioners of the day, which I have successfully 


treated upon the same principles as adopted 
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by M. Froreip, who says—* Incontinence of urine 
frequently comes on after severe rheumatic and 
gouty affections. In many cases these affections 
have been referred to affections of the spinal mar- 
row; but M. Froreip denies this, as any affection 
of the lower portion of the cord, which would 
cause paralysis of the bladder, would at the same 
time produce some paralytic symptoms in the vo- 
luntary muscles, of the lower extremities. He 
refers it, therefore, to a local affection of the blad- 
der itself, to an affection of the nerves, or for the 
muscular fibre, or of both. Taking this view of 


the question, he resolved to try the effect of the 
local application of electricity. A metallic stilet, 
terminating in a button-point, is introduced into 
the bladder, with the aid of a gum catheter, which 
envelopes the whole but the button-point. The 
handle of the stilet 1s then connected with one of 
the wires of an electro-galvanic battery, while the 
extremity of the other wire is pressed against the 
pubes. The electric current is passed through the 
bladder for a quarter of an hour each day. The 
bladder in general retains the urine better the 
very first day after application; but the applica- 
cation requires to be renewed at intervals, till the 


bladder recovers its full power. “Several cases are 
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related of this affection, in people from thirty to 
forty years of age in which the affection was com-~ 
pletely removed by the electricity. M. Froriep 
has found this agent equally powerful in removing 
the weaknesses on which the enuresis of children 
depends. | 

I have lately been applying the electro-galvanic 
battery for the destruction of calculus in the urinary 
bladder. J have the wires made to form the ter- 
mination of a catheter with a septum through 
its middle of non-conducting substance, with 
which also the wires are covered, except at the 
extremities. When the wires are in the blad- 
der they may be pushed forwards, and then they 
expand sufficiently to take hold of the stone. The 
operation is simple, and unattended with more 
pain than is experienced in passing a bougie. The 
bladder is better prepared for the operation by 
being emptied of its urine and then injected 
with warm water. The water is retained in the 
bladder during the operation, by the wires fit- 
ting the apertures in the catheter, and the 
stone is generally readily seized between the wires, 
and the electric current allowed to pass by con- 
necting the wires with the battery, and continued 


for a few minutes, and repeated as often as cir- 
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cumstances may permit. This operation is not 
only safe, but bloodless, painless, and effective, 
as far as I have had an opportunity of trying 
it in cases of concretion of phosphate of lime and 
lithic acid, in both the patients have been relieved 
of all their former distressing symptoms, and in 
neither can a stone now be detected. Through 
the aid of some medical friends attached to some 
infirmaries, I am promised other cases to operate 
upon, and I shall publish the result. 

I prefer giving the following cases of other 
practitioners, lest my own successful management 
of galvanism, oxygen, &c., should be received with 
any thing like doubt by my professional brethren. 

Mr. Corfe, of the Middlesex Hospital, has re- 
lated in the “ Lancet,” Jan. 27, 1844, the good 
effects of electricity upon a man who had taken 
an ounce-and-a-half of laudanum on the preceeding 
evening, six hours previously. “In the first in- 
stance I ordered the administration of the stomach- 
pump, at which period, to all appearances, he was 
a lifeless corpse; the pupils were contracted to a 
pin-hole in size; the pulse was intermitting, and 
not more than 40; the respirations convulsively 
performed, at intervals of half-a-minute; the face 
livid, and the extremities bluish and cold. After 
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the stomach had been relieved of its contents, 
green tea, with ammonia, was injected therein ; 
flagellation with thin splints, and wet towels, the 
cold douche, turpentine stupes, and sinapisms to 
his calves and abdomen, were applied in succession, 
without the least improvement in his condition. 
The bladder was relieved of six or eight ounces of 
light-colored urine, by the catheter. I then 
thought of a most powerful remedy, which was 
attended with extraordinary success. I allude to 
the electro-magnetic battery, conjointly with elec- 
tricity, which was set to work upon him soon after 
four o’clock. The pulse became more steady, firm, 
and frequent; the respiration more indicative of 
resuscitation. Our powerful electrical machine 
was got into full play before a large fire, and the 
jar filled, when some brilliant sparks and strong 
shocks were occasionally passed through the head, 
spine, chest, and abdomen.” 

In chronic bronchial affections and asthma, I 
have found a few moderate galvanic discharges, 
well directed, obliquely through the chest, from 
the neck on one side to below the ribs on the 
other, to diffuse their influence through the prin- 
cipal organs of life. By these means the respira- 


tory organs are excited to perform their natural 
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functions, and the heart is also excited into more 
energetic action, and thus the patient is relieved 
and strengthened by the blood being better oxy- 
dized, and the food being better digested. By 
the same means, and upon the same principles, 
paralytic, gouty, dyspeptic and rheumatic patients 
are greatly relieved, and often quite cured; and 
the beneficial results of the electro-physiological 
treatment, in the hand of various practitioners, 
can now leave little doubt respecting its influence, 
particularly since galvanism has been successfully 
substituted in performing the nervous functions ; 
its action, therefore, as an auxiliary, to the ner- 
vous encrgy, when the latter was too debilitated 
to act efficiently alone, was naturally sought for 
to remove the consequent atony of the organs or 
to’ stimulate the nerves into functional action. 
Thus we can restore the action of lost muscles. 
and atonic organs,—aid other modes of treatment 
by rousing the debilitated powers, with greater 
promptitude and energy, than by any other known 
plan. » 

The eighth pair of nerves, which have such an. 
immense command over the functions of the res- 
piratory and digestive organs, and biliary system, are 
necessarily, important objects for pathological re- 
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search, relative to the influence of galvanism upon 
them. Itis probable that any defect in the perform- 
ance of the functions of the respiratory and digestive 
organs, might, in many cases, be supplied by an 
electric current traversing the eighth pair,from the 
neck downwards, to opposite the diseased organ, 
better than by any other route; but, affection of 
the liver, arising from congestion, will be more 
relieved by transmitting the current directly 
through the organ from one side to the other, 
whilst, any obstruction to secretion from atony of 
the organ is benefited by a feeble current, or a 
series of feeble galvanic discharges in the direc- 
tion of the eighth pair from the neck to the liver. 
I have received, under my care, several patients, 
with bilious and constipated habits together with 
asthma, rheumatism, spasms, rigid muscles, local 
nervous pains, and indurated tumours, and who 
were either greatly relieved or cured by the 
use of galvanism. That eminent physiologist, 
Dr. Wilson Philip, says:—“<I have employed 
galvanism in many cases of habitual asthma, 
and almost uniformly with relief. The time 
during which the galvanism was applied before 
the patient said his breathing was easy, has 


varied, from five minutes to a quarter of an 
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hour. The cough, under its use, generally becomes 
less frequent in proportion as the accumulation of 
phlegm in the lungs is prevented. It is remark- 
able, that, in several who had laboured under 
asthmatical breathing for ten or twenty years, it 
gave relief, quite as readily as in more recent cases. 
In some, labouring under the most chronic forms 
of phthisis, in whom the symptoms had lasted 
several years, the relief obtained from galvanism 
was very great, notwithstanding the mixture of 
some pus-like substance in what was expectorated. 
The permanency of the good effects of galvanism 
in the diseases before us, has appeared very re- 
markable.” Respecting affection of the liver, the 
Doctor thus writes :—‘‘ where there was a failure 
in the secreting power of the liver, or a defective 
action of the gall tubes, I have repeatedly seen 
from it the same effect on the biliary system which 
arises from calomel; a copious bilious discharge 
from the bowels, coming on a few hours after the 
employment of galvanism.” 

I have lately attended a young lady for amau- 
rosis. I applied galvanism to the supra and infra 
orbital branches of the fifth pair of nerves, as 
well as from the nape of the neck to the stomach 


and limbs. After proceeding thus daily for six 
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days, the bowels became relaxed, and much bile 
and mucus were passed together with numerous 
dead worms; from this date her sight rapidly re- 
covered, and she is now quite restored. Although 
I was not aware that my young patient was 
troubled with worms when I applied galvanism, I 
can have no doubt that the worms caused intes- 
tinal irritation and the blindness. My patient 
had consulted two oculists, who had, like my- 
self, overlooked the real cause, and both adopted 
a somewhat similar plan of treatment with the 
same unsuccessful result. 

It is well known that intestinal irritation often 
causes both acute and chronic inflammation of 
some parts of the eyes, and also of the ears. Such 
sympathetic affections cannot be relieved or cured, 
without removing the cause in the digestive or- 
gans. All organs are sympathetically excited to 
morbid action, through the influence of the cere- 
bral and spinal nerves, which by reflex action, 
may affect the organs of the senses. 

Electricity and galvanism are but different 
names for the same agent, the matter being in a 
different state of tension or elasticity,and much 
greater in electricity than in galvanism. 


The public are generally mistaken with res- 
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pect to the electric shock, supposing it to contain 
the remedial principle of electricity. Now the 
shock depends on the electro-momentum, and, 
therefore, the sensation only is the effect of a sud- 
den mechanical blow given to the system by the 
transit of the electric fluid through the person 
who experiences it; were the shock the only 
effect produced by an electric discharge through 
the animal system, it would scarcely be admit-- 
ted into the list of physiological phenomena or 
of remedial agents. In applying electricity to the 
body, no violent shocks should be administered | 
they never do good, and may be productive of 
evil. Pains in the limbs, or rheumatism, fre- 
quently require more formidable electric shocks 
for their removal, though in most cases powerful 
sparks have a better effect. In applying electricity 
to the ear, I am convinced that shocks in no 
instance should be administered from a jar to 
any part of the head, for fear of injuring the 
brain. In affections of the ears and eyes, the 
aura answers sometimes better than sparks; both 
forms of application are somewhat tedious, now 
and then requiring a daily application for several 


weeks, yet, occasionally, success attends with 
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three days application, but it mostly requires four 
or five weeks. 

It must not be supposed that elecricity is inca- 
pable of doing serious injury when used indis- 
criminately to every part of the body, by non- 
medical or unskilful practitioners. The perfora- 
tion of paper or a thick card, by the electric fluid, 
will indicate to the physician the probability of 
injuring delicate tissues or blood .vessels of the 
body, indeed we are not without instances of such 
injuries having been committed, in short it is an 
agent of good or harm, according as it is judi- 
ciously or injudiciously administered. 

Fortunately, the injuries bear so small a pro- 
portion to the sanatory effects, that advantage 
has been taken of electricity and galvanic agency 
for the removal or abatement of almost every va- 
riety of disease, by men who have not received a 
medical education, and, in some cases, with a de- 
gree of success which has not attended any other 
medical agents. 

Dr. G. Bird has published, “ in Guy’s Hospital 
Reports,’ several cases of cholera, paralysis, 
rheumatism, amenorrhcea, which were success- 
fully treated by electricity and galvanism. We 


have ample records that these agents will relieve 
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visceral constipation, promote normal glandular 
secretions, allay local chronic inflammation, re- 
move deafness, head-ache, lowness of spirits, and 
excite activity in the vital functions; hence, its 
successful application in paralysis, loss of sight, 
depending upon want of nervous tone of the optic 
nerve, and in cases of asthma, affections of the 
liver, stomach, kidneys, bladder, and generative 
organs. The mode of applying electricity, I have 
pointed out in my late work “On Irritation of 
the Spinal Nerves” as the source of the principal 
diseases of the body,” to which I beg to refer 


the reader. 
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TESTIMONY OF THE PRESS, 


Extracted from some of the numerous commendations on 
Dr. Riapore’s work entitled ‘ Irritation of the Spinal 
Nerves,’ Sc, &¢.—J, Courcutry, Princes Street, Soho. 
Price 5s, 


“ Tt is a learned compendium of the diseases arising out of Spinal [rri- 
tation, a cause much neglected in diagnosis of visceral derangements. 
The particular treatment that should be adopted in the different tempera- 
ments, and their especial tendencies to diseases, is most original and use- 
ful. We can conscientiously recommend Dy. Riapore’s work for its 
merits.’’— Lancet. 

“We are most favourably impressed with its merits as a practical 
treatise.”’—Zondon and Edinburgh Journal of Medical Science. 

“ The diagnosis of nervous and inflammatory diseases is well brought 
out; the functions of the spinal nerves are carefully reviewed ; and the man- 
ner in which they may be irritated to produce various affections of all the 
organs of the body, the mode of detecting the source of these, and where 
the remedial means should be applied, and other neglected source of irri- 
tation and secret causes of painful and lingering diseases, constitute a most 
valuable part of the volume.’’—Literary Gazette. 

“ Dr. Evans Riapore’s work is the result of practical observations 
made during a quarter of a century. He observes that ‘ whilst the healthy 
functions of every organ in the body must depend upon its nerves, and 
since there are but two nerves that arise in the brain, descending below 
the neck, and fifty-eight from the spine to supply all the organs of the 
trunk, it must needs be, that the source of disease is more commonly found 
in the spinal nerves, than, as it is generally supposed to be, in the stomach, 
liver, or brain.’ Hence spinal irritation is a secret cause of many painful 
and lingering diseases, which the Doctor has explained the mode of de- 
tecting and successfully treating its various consequent maladies. To our 
medical and non-medical readers we recommend the work as a magazine of 
facts, original thinking, and sound practical opinions of much value.’’— 
Morning Post. 

** Dr. E. Riapore’s book is an admirable contribution to a difficult de- 
partment of medical science, and will be found useful to practitioners, on 
account of the magazine of facts and practical opinions it contains.’’— Alas. 

“The object of Dr. Evans Rrapore’s work is to trace the origin of a 
greater number of diseases to affections of the spinal nerves than is gene- 
rally done; considering the disorders of the viscera or other organs, as well 
as obscure cases of nervousness, to be symptomatic, not primary. His treat- 
ment, besides varying with the nature of the complaint, depends upon the 
temperament of the patient; Dr. Riadore holding, that sanguine, bilious, 
lymphatic, and nervous constitutions are often differently affected by the 
same medicines, and hence require different modes of treatment. Many 
original remarks are scattered throughout the pages.’’—Spectator. 

“ Dr. Evans Rirapore’s work on Spinal Irritation as the true source of 
nervousness, indigestion, and disease of the principal organs of the body, 
contains a complete series of cases, illustrative of his views and successful 
treatment. There is much that is useful in Dr. Riadore’s work in rela- 
tion to many of the prevalent and fatal diseases, and we earnestly recom- 
mend its perusal.” —Morning Herald, 1843. 
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_ © There can be no doubt but the growing complexity of social life has 

enfeebled the constitution of the mass, and thus proved favourable to the 
developement of what is called Spinal Irritation, Dr. Riapore’s Work 
is replete with useful remarks and original thinking.’’— The Atheneum. 


““ We have perused these Lectures with much pleasure. They abound 
in striking truths, and the general tone of the observations and opinions of 
the Author attests his qualifications, and gives weight and importance to 
his advice. The following remarks on the subject of Indigestion and its 
treatment, strike us as being replete with good sense.—Page 70, &c. We 
have ever detested the unlimited sway given to the dictation of doctors on 
the choice of diet, and are exceedingly glad to have the authority of Dr. 
Riadore in corroboration of our opinion.’’— The News. 


“The time occupied in the perusal of these Lectures is amply rewarded 
in the pleasure they afford. Professional works are generally interesting 
only to the Faculty; but Lectures of the description of these before us 
are equally interesting to all. Dr. Riadore treats, very elaborately, those 
diseases of the body which most influence the mind, and presents various 
cases which have come under his own observation, and the mode of treat- 
ment he has adopted.” —Frrazer’s Literary Chronicle. 


“Written with considerable effect.’’ —ZLancet. 


*« Here there is a multum in parvo, Ne.’’—Medical Surgical Journal. 


; ie 
¥ i La . ' ‘ 
ey, we a \ 1 x) a Tt 
Poe ties. Pe f . t Py) Cee 
ty ta oo se ney ip i wy: e = ay, 
oz uy cid Ty oe ay Y , 
) 
ot 


: 
At my 


‘4 a 
we 


=< Pal “a 
: 


rae nee 


2 


Lan 


hes 
Pg tw 


-e: 
al + OBA 
ae ere 
1 ey 
Sa 
Po 


~ ve -% 
a Tetetitycananing Niles d 
are Oy 
Oe a LAOS S44 
nb A hak 
ieee ae ene ye MM c 
Vee Ee yw s ON ee AMS tO ee 
" vv MMM I ai nk eM AE NE Ne is Fhe ge. 
SU ee ey ew UO OY ee Le, Cet tS 
> 4 path Our ON a3 exer é - Yi bing 
‘ = oe A ee eae Me we se DE ROI Pee Me nee SPL AGL APES PAM, 
‘“ PR MOPS PE ae EO MM psb ett i : wee 
oy oA COP ET LO eid roe 
we c NESE AL BOG OP MON non On TM AEE OY A AY, 
. VEEN ENE ee PEM Ce mae LLLI PLD AG AS OPES GY f 
wees MY were eee ve vvewe > , MX LAL LS ld eA IIA TMS AS SO 
ROSEMAN MN atareances ae ee SE MMU NN Manan Sa ar se Ne ene oe ge , LAMM AM ADRENAL LISS ON 
WEE yw ees SOY Me an ee EN ox ME Oa ENE Oe Soe 5 Aa 
Vee weyyy sey Vere OOS Ve NY RESP LONE RAE Soe ogee Paeesore Te ae 
eee ey eee Ra PD NE OE EE INNO Ped MMA IA SS, 
‘ POLL EE wv Oy 
OE es POOLS LOS LA PPO LLG taba! 
Vee sy LESS A fe os 
gee SUM SUSE MSO a ee ante MEM SEM MM Mr ues PO ee POPOL PDR E RE Pee POLE ee tt 
DODO OO’ COM ESE OM taann ta AW SME ENE HSE ME LLOQ QI IPOS OILS ORM MEL OMEN. POLL 
vey ayy Be Ne ae we SAT AR SZ A MP SNE SA SESE AS OA SO MO OOO SE OL AONE NENA MEM EM SEN ORO Oot ot 
‘ See eae SMW SEM MN Rae Ae AF An ES NE ALA AP a AE MES EE MEF er 
wey . Ne pene eee SE NEY A MVE OM eA eAA Gt t OE MM, YME NASA NE SOO OF 
ater rer ren hh ak eh en Pe ee ee ue ot NC ne CE TLL SCE a eh 
ee Oe ew Ne MN A ie ha ta ne EA OE AE MERE SESE NENA COO OE 
“ewe vyNuyeyy Vv BE Nae OT i ee ER ib ap oe ee LO 
LD a eae a of MOE FN OLS 
OK: POLLS ALANA NEA MMM GG ot OF Ot 
NPD Le LE ARE Noh EE AN MO. “ POLL ISS AT 
SP OO ee OL NE NONE MM MO MOE OG OG ae ot 
REO ORE ACE AD ee Date SESLLGS DA GTA 
ac rineraran NNN MM EM Oe Ps neon MY MM RNG ones pian oes ener 
x y STO ROY LENO Ce ME Me eS Mes eo Pee DS OS BAM, 
AN ee ee ee ALY YS Oe ee re ne Ne AA ae ey Ne ENG REDE AS MOO OED Ma ae dein. ’ Cee 
ee ee ENE ENE MOM OOS ae Ae er Wan an ot AO APRON ME SEEM SEM ANE AF POMEL LONER ARS f MAGA SF 
RM MEMS Nae oe Rae ae aE EMM ME MM a POA ae CAAA A oe Pee A LER ELA bbb Meee oe ; CA 
OEE eS SEY RRM MEM MO MORN M aan MF te MEME MSA NO OR SAE AD OOD DT I EE CAR Aid eb LSPS SASS. 
MM MMMM ei ne ae MANES AL SE ME EMM eae nn Se na MY Me Mac Mane ee ee LLLP S et Ae 
Sr ae a AEE te WA Se ee ee BUM anor a0 un oF Ae MEA An OA OO BR PP Pae aie 7 PICS Ore a Lhd 
ree ee ee RE NEM SEVEN PIAA SC Mr ae MN th AF AIL MEE AOE ESE MM Me Ca Ta aa Ar Oe aA 
EE BY wey y Ce Oar ae Sean St YI TA STM M SP ACN AC MOE CO Oe x QL LOL LAS A GI AGM. 
EMM MM NUE ANG Se penne ne MM PR I ERO aan AL om Wee or pM Star Norrie 
fA NN ee Ae EEN MME MMO MMC ep agen ae SE A Leg ee ae yee 
AVON YY SUMS eatge ee t Oe MEE OL SEN MACY AMI RS oe ar ar MA Ne oe ME Sot yy we 
Nee SEMEN aap ar eer ee A near ae ne te HER I EMM ar POO eee a ei ve 
ves MORO ar anes ae AAS MO Oh Ne 
Vee MMMM Nw en oe ne EN A MO 
RULE a as ne 0 04 SEN MM OEE AO art LLG LLAGS ASSIS SAD 
PY SUM Me SUMAM SM nar we eM Oe SEM ACM OC ne ar ae LLEG CECE EERE S 
RR NEMO MAN ats ee 4 8 MMSE A a 
Me ar ee SM Oe ee eee 
RMON MMS Renee ae tN MYM MOM OS OOO 
rae ae et Be Oe ENE SESE MEY, SMOG ee en EM 
ee EO MEY MY aan 
Vee 
Se ey 
wee ey v 
SMM Dear ureCn ca RCRD! 
COO ee Ne 
1 eg 
r oN OM ates ht Ne a SEE ME OS 
RG ea ae eae MENT I SE ESC OEM PLP, 
EXON Ree ee SEN ERB BF aia, 
Fae ae ae ae OO MRE SEND Joy" SO 
GPLS SIAL ET 
OTE SOF fe 


Vee 


OG eS LF tT 


DORON ee ae EES OO 
PAE CAA AD OE NOE EMEC SE MEM SME SEE 
OO we wir ae 
Ne te 
Rn WONG So Ree A SA ANE SA SENS AE SSE MEME APNE 
CNA ee eae Ap ML ENN SF MCU NASP WEE FT 
ry meats OL ROR a Choe aha J 
Oe Nhe 
’ 


eure . 
Ate NEE NEMO SESEEMY 
NENA N NC SENE SCM MESO 
OWE eke Nee SE MY MMSE 

Re ve Ne ve te ee NE 


tpn} 


ne MOY a dae 
Pe eS Nya 


OPAL LAI AIO ¥ ‘ 
¢ rs Fae , 
FOC OP SL ee ee eee Ae P 


ee oa 
LA LRG 8 


POD ODE er pe ese 
Merah acta br habs Meet 
Wee MMM MY wen se 3 
Lou UMMM x 4 is - ra 70s t 
NO Oe aces é \ CLLSS VEL GALISS SL. 
PO eee fy 4 4 rs 7 
pet LOO f y rrr 
LIS Maa ohee LPIA ILS TFS, 
ALAS Fd CPP ILIA SS 


VUE Vey 
PSK UEEEY 


Lee ee, VU 
we , 
Me eee My 


Re ee Ne ES 
Vee ee Ne ee 
ON f 


Anti y 
fst, Peed Me 
Nese athe ee adne ae eee 


Rae ar ne ETAL NE EM SCTE IEW NOLO EM 
aye SOO Ee Se Vr ESTP AAS NANG ASE see naleg eM oe 
P GME NP 
PEE ON 
f Mf vp 
hes Vp 
y 


Ne 0 SE ESE 
a Ne er SNe Ie 

‘ ak 

aa 


on 


OVD OR eS wey 
ESE NEM MST Arr ge tr we AE OP ENO AEE EME EMP AZ NEE 
COON ara Oo TENE ESE OME AC NEAS BA Oe > h Senne 
SMS Mn ane We Se ae A AA EIA MENS SE SEMAN OL ACD a F it iNOS y 
SEM TUT ae na Ne IRL AL BEML OP SA SESE ENUM SE NESE eas 2% wae 
CON Oe re MOE SEE NESE 4 YP cs wey Bariretiard . AA tA A 
SEC MNO wv AMS DINDSEN Ss WE SEN wxrd oreo ie Be a 
SOM MMI we ENE SE SESSION EMD a eee Ne F ae 7 cad 
ES NM ae FEMALE NE MEMES SOL NE PE Set oe BEV 
MIO PEO Sy NNEC LEI 
EMO EY Sse Nc MEM Ay FES PMS IMS MAE, 
SEY oe PLES SLES 
A EEE VO ee PPP PIGS 
LL LLS SG 
ad 


ew EE 
NRA Ne Se ae SESE AE NE NESE SE NASENE YE 
We wear eae 


vey 

ee ye we 

SEND DAL NEE NE PRESEN ENE Dee 
eye nee yS 


Did et Pee A ene wae a 


Pod AO MIL ashy 
2 ACMA WE Ry 


be ENE W 


SMa rr ar SONA RL RENEE RENE SE 
PUAN NEAL AEE SCENE SOMME SEM SPONSE ie s0 Ne MeN SOE Se A . 
PMO MAA NSA Se Se Ne NE ND NE NESE NESEY Pear ie te ete ee Ne apie 

RD be Me ve ERE EWE Ean ve Ne 56 or ME pe araes Ae, 
TU aaa nea ye se aay aa Ne HAP arn oh Me be UF te M7 SE MEME SF Wor 
Vevey Pana % PO ae ah a Nene CK moe 
KO Os NE AEM eas ee 

JEM aerate an ad se se Sear ue esc e cake off i F 
PLOPLOLT LOL ORC aT ETS et Pe FA OF 
Fe PMO PE OEM. 


Wee ee ee 
R er Ne NE AE SEN EY BE 
Ane We Ae AE NEM SEN MOESE 
RP Ae Ae a NP RENE MEME MEP MZ SESE SEELEY ME SE 

SRE AE AE AE SENE MESA NEM NESE MES NE AG 
PSE NEMEC SE vu 
Oe Nee Near te EN “N 
OO an AAD MENEAME SERENE SES SEL SE SLE PROVO ee 
Sr Rane ae Se Oe MENA SERENE ST DA NZ OE DE Me ere 
CASO Mae 7 02 BA NE AE ENE AE SEMANE SEM EMP ME FSA NENG 
AMMA NESE me OAL SESE 
TAP ROSA RES SEMEN 

yee eee 


ae 
RI ath or ob oe Oe MIC SOM pap 
NO Ie ar GEUe oe Pa IGT Sed pad 
OP FFE BEL LIS STO 
EEE EES, 


Mae aoa 
Ot Tet oA 
Ser se ey 


ae 


OO, he 
PFE MP Si Sa - 


4 


ee 


PSESESE WINE 
pte Ae A7 SP AE NY OF SE NE SE 
Se an NE EOE SOE 
Reve Ne Ue MOC NEMS SO 

NEM 
Wee 


nthe 


of 


Mee we 

Ne Nese ee SEES 

NE Nee ee NE SE TOON 
Dass aeae ares 


Sey 
Pa ye 0 ANE ESE toe MP 


¥ 


= 


Ss 


4 


Wena eee 
OE ph brha habe Ste OARS Satta Se NLA DDG O2i 
EMSS BPA eS eM Mae Aras Gaara of CoP ae Of SIOZ TENSE MMM ear rae aaa area ke 
BEST ESP AZO IM SEM My Goh tad ey aa ncar nae ae ae pe arated SEE EDR MK RSA I MAA BK MO 
‘f veaeee seaeweey oer PRN ENE ENE SF 8P NOSE Ot OE OP oe if 
i Ns f NAY TE Yh DENT SSE TENG BEEBE SS AA AOS Ne ape oe Yeas eee Foe x, 
‘ eg reper ee) LE Sy 4 J a 
, : : Te ‘ ne EASED L EL LPI S77 ga 
, 5 , PEPEPAAE ERA LL ELA thes 
Ue fat es “ea “ 


yoo . 
Sta TEOL eth a aad on tbh iter 
RIM eas sr ne SoS SEALY MOSES OM 
NAR a Se he ne SW YEE NEND SE SEALY 
GARG eA AR NZ ME SEAL MNES AE SENG A 

oS Rae ME NESE RO SESE 


WOME ME MESES CE OE Me 
Pr Se Se SA Ne oP ee OP Ne Sa od wt of 0 
ORAM ata ature A here a raLee 
SAE PESO Ne Me 


Cot ry ty 


My, 


SDM yh ae at ed ah of of yh at GE 

MaMa aPak ae hoe 
Pee set 

Ceneh es 


We 


a 
AEG K, 


Axtararale? 
RitaraCays 


BoA AN, 


JyPhete SNM ys 00 Seteas at 


soa n) NEN 


<I, “ . 


SHaqnied Me3eN5 88 


JSON MEN MENS oF EO 
} + 


as 


Se Ne se Ne Me SEVEN VEST SONS 
EXE NOM SEMEN 


= eh 
Ur ete AN Se Se ne EEE a 
Ba ate ee SEE NS EM EM OTA ORIN SO nt ay ert thee oe Oe 
Bont ny Sata Seta tE Ub US CAEL DIESEL SLbNigtyt Lea Lon aera sci hes Lares eT 
MeMSEDOGR Taunt a SSE ME NL Se EOE SS TCA OES PE OIE RESP OAL SARE MCSE SESE 
ranete r DIT esac ua NSF BR SESE Ne Se ME SEER ESANA MAN VIER eT se - 
CP RUN tho he eS ; Wate alate id vA oF OS ASEE, SELLS, 
Lrabenesiat te y ny WMATA EA EAS AAA OEE Le 
oe } ee Maced itl it Do MLAS 
4f'3/ 
Lae 


Vea arse Se 


SONS SEIT 
Ve sesen cee a 
Oe eae aes ed . * 
PMN E Srers tath heer e ie POP AISA ae a nat ne od 
Sours MBAS Meshas wna Ar ae SA ae Se RCE LP be Poe SP oe 
: PS Nr yt an se eS ee ee Ae te eee 
SOW EEE See s7 Pa NEE SZ Se 
Se GeG ES Nhe gr Seni ye teh Wap dere Se EY POS PERE 
perenne ta tea a Peewee RM ap epee sn dar pee pe Ae OMe AG es 
BUR gs Si paraewee Pb at Cu eae ere yr a tatd SPAM Aer ie oe CH Rae 
Neu ee PDR OEP PTA LP LT ITA eae a gid bd 
LPT OE Oe tate Pee a 


Vadveeegeuet 
SEN Nee eee ets 


PE PEE FAP EE 
SANS tee 


